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- INTRODUCTTON

Ground water  compr ises  a  s ign i f i can t  and growing  percentage

of  the  water  used in  Montana.  Dur ing  the  f i rs t  year  fo l low ing

enactment of  the rg73 Montana water use Act,  501 ground-water

appropr ia t ions  were  f i ledr  by  1991 the  year ly  to ta l  had

increased to  7  t5s7 .  Most  o f  these appropr la t ions  invorve

re la t i ve ly  smal l  vo lumes o f  g round water  fo r  domest ic  o r  s tock

water  use .  For  a l l  appropr ia t ions  o f  water  s ince  rg73 w i th

w i thdrawa l  ra tes  over  100  ga l lons  per  m inu te ,  g round  wate r

represents  on ly  17  percent  o f  the  to ta l  appropr ia t ions  bu t

accounts  fo r  49  percent  o f  the  vo lume fo r  a l l  uses  and 34

percent  o f  the  vo lume fo r  i r r iga t ion  us€ .

Major  g round-water  users  in  Montana inc lude ru ra l

househo lds ,  mun ic ipa l i t i es ,  i ndus t ry ,  and  agr i cu l tu re .  The

actuaL amount  o f  g round water  w i thdrawn is  d i f f i cu l t  Lo  tabu la te

s ince  ru ra l  ,  dg t i cu l tu ra l ,  and  indus t r ia l  d i ve rs ion  a re

genera l l y  on ly  es t imated .  However ,  a  cumula t ive  ground-water

w i thdrawal  ra te  o f  261 mi l l ion  ga l lons  per  day  has  recent ly  been

est ina ted  (Depar tment  o f  l lea l th  and Env i ronmenta l  sc iences

1982) .  As  such ,  th i s  cons t i tu tes  abou t  f i ve  percen t  o f  a l1

water  d iver ted  in  the  s ta te .  A  graph ica l  p resenta t ion  o f

g round-water  use  in  Montana is  p resented  in  F igure  1 .  Tabre  1

l i s ts  s ta te  weL ls  by  use  and  by  coun ty .

T
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Fi cJure 1 . Ground-water  use  by  vo iume in  Montana.
Source :  Montana |^ la te r  Qua l i t y - -305b Reoor t ,

DHES, 1982.
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The s ign i f i cance o f  Montana 's  g round-water  resource  c4nnof

be  measured  by  these  s ta t i s t i cs  a lone .  rn  many  a reas  o f  the

s ta te  g round water  i s  the  on ly  source  o f  supp ly ,  magn i fy inE i t s .

impor tance  to  those  re l ian t  upon  i t .  rn  fac t ,  accord ing  to

recent  da ta  f rom the  DI IES over  ha l f  o f  the  s ta te r  s  popu la t ion

re l ies  heav i l y  on  ground water  fo r  dornes t ic  and agr icu l tu ra l

supp l ies .  A lsor  ds  sur face  water  becomes increas ing ly

appropr ia ted ,  g round water  w i l l  be  looked to  as  an  a l te rna t ive

source .  wa te r  use  has  been  inc reas ing  in  a l l  sec to rs

indus t r ia l ,  mun ic ipa l ,  ru ra l  domes t i c  and  agr i cu l tu ra l  and

ground-water  use  is  expec ted  to  inc rease dramat ica l l y  as  the

demand f  or  water grolrs.

Desp i te  the  impor tance o f  the  ground-water  resource ,  bo th  a t

p resent  and in  the  fu tu re ,  Montanans have exh ib i ted  a  cer ta in

complacency  towards  th is  resource  when compared to  the  in te res t

in  sur face  water .  Th is  complacency  is  fos te red  by  the  fac t  tha t

Montana has  no t  ye t  exper ienced on  a  la rge  sca le  the  aqu i fe r

dep le t ion  p rob lems ( i .e . ,  i n  Ar i zonar  Texas ,  ca l i fo rn ia )  and

con tamina t ion  p rob lems ( i .e . ,  i n  New york ,  Rhode  rs randr  New

Jersey ,  Nor th  caro l ina)  exper ienced by  o ther  s ta tes .  Even

though Montana I  s laws governing the use and protect ion of  ground

water  a re  modern  and progress ive ,  a  genera l  lack  o f  emphas is  on

ground water  p rob lems and deve lopment  po ten t ia l  has  1ed to  the

imp lementa t ion  o f  cus tod ia l  management  p rograms under  our

ex is t ing  1aws.
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PURPOSE. AND OBJECTTVES

The purpose o f  th is  repor t  i s  to  ident i f y  g round-water

issues  fac ing  Montana and to  suggest  op t ions  fo r  the i r

reso lu t ion .  The repor t  i s  wr i t ten  pr imar i l y  by  g round-water

pro fess iona ls  f rom s ta te  and federar  agenc ies  and the  s ta te

un ivers i ty  sys tem fo r  use  by  Governor  schwindents  Ground-water

Adv isory  counc i l .  The repor t  w i l l  a lso  be  ava i lab le  to

in te res ted  persons  f rom the  leg is la tu re ,  s ta te ,  federa l ,  and

1oca1  agenc ies  r  o t  the  genera l  pub l i c .

The ob jec t ives  o f  th is  repor t

g round water  in  Montana f rom th ree

are  to  assess  the  s ta tus  o f

perspec t ives :

(1 )  To  por t ray ,  in  summary  fo rm,  the  cur ren t  knowledge

about  the  phys ica l  na ture  o f  the  s ta te rs  g round-water

aqu i fe rs ,  i nc lud ing  p resen t  and  fu tu re  g round-wate r

ava i lab i l i t y ,  usage,  contaminat ion ,  and deve lopment

po ten t ia l ;

(2 ) To ident i f y  per t inent  s ta tu tes  and ru les  govern ing

ground water  and address  areas  where  s ta tu tes  cou ld  be

changed or  c rea ted ;

To examine the ground-water  management

respons ib i l i t i es  manda ted  by  raw  fo r  each  fede ra l  and
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o' s ta te  agency  and suggest  what ,  i f  d r ty ,  measures .migh t

be  needed to  improve management  e f fec t i veness  o f  th is

va luab le  na tu ra l -  resource .

BACKGROUND

rn  Apr i l  o f  1982 ,  the  Montana  Ground  wate r  con fe rence ,

sponsored by the I r lontana Environmental  gual i ty Counci l  (EeC) and

the  Leg is la t i ve  counc i l ,  was  he ld  in  Grea t  Fa l l s .  The

conference theme was p lann ing  a  g round-water  s t ra tegy  fo r

Montana,  and suggest ions  f rom the  conference inc luded the

des ignat ion  o f  a  g round-water  adv isory  counc i l  and the

cornp i la t ion  o f  a  g round-water  s t ra tegy  repor t .  These

suggest ions  v rere  d iscussed in  subsequent  Eec  meet ings ,  and in

August  l -982 the  Eec  passed a  mot ion  reques t ing  the  Governor  to

appo in t  a  g round-water  adv isory  counc i l .  The DNRC took  the

in i t ia t i ve  fo r  o rgan iz ing  the  s t ra tegy  repor t  and ar ranged a

meet ing  in  August  1982 o f  techn ica l  representa t ives  invo lved in

g round  wate r  f rom agenc ies  and  un ive rs i t i es  to  d iscuss  the

present  s ta tus  o f  g round water  in  Montana.  The agenc ies  and

groups  represented  in  these d iscuss ions  inc lude the  Depar tments

o f  Hea l th  and Env i ronmenta l  sc iences  (DHES)  r  s ta te  Lands (DsL) ,

Natura l  Resources  and conserva t ion  (DNRC) ,  Bureau o f  Mines  and

Georogy  (MBMG) ,  Montana  Jo in t  un ive rs i t y  wa te r  Resources

Research  Center ,  Un ivers i ty  o f  Montana,  Montana Sta te  Un ivers i ty

( ! l su)  '  EQCr  u .s .  Env i ronmenta l  p ro tec t ion  Agency  (EpA) ,  and the

(.



u.s .  Geo log ica l  su rvey  (usGS) .  Th is  s ta tus  repor t  i s  a  resu l t

o f  severa l  meeet ings  o f  th is  g roup and cons t i tu tes  the  f i rs t

phase o f  the  overa l l  g round-water  s t ra tegy  repor t .
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GENERAL POLICY CONSIDERATIONS

Essen t ia l  to  a  d iscuss ion  o f  the  s ta tus  o f  g round  wate r  in

Montana  i s  the  cons idera t ion  o f  severa l  po l i cy  i ssues .  These

inc lude:  ach iev ing  genera l  recogn i t ion  o f  the  va lue  o f  g round

water ,  the  coord ina t ion  and coopera t ion  o f  var ious  agenc ies  tha t

dea l  w i th  g round water  and the  management  o f  g round water  as  a

sys tem fo r  bo th  quant i t y  and qua l i t y  aspec ts .

w i th  the  inc reas ing  use  o f  the  s ta te rs  g round-wate r

resource ,  de f in i t i ve  s ta tement  on  the  va lue  o f  g round  wate r  to

the state becomes i rnportant to guide the ensuing management

dec is ions .  Obv ious ly ,  g iven  the  ground-water  permi t t ing  sys tems

of DIIES and DNRC, some ground-water value statements already

ex is t .  The va lue  o f  g round water  imp l ied  by  these sys tems,

however ,  seems somewhat  i1 I  de f ined,  and necess i ta tes  a  more

spee i f i c ,  exp l i c i t  s ta tement .

The  fu tu re  va lue  o f  g round  wate r  i s  d i f f i cu l t  to  es t imate ,

par t i cu la r l y  s ince  g round  wate r  i s  p resen t l y  an  underu t i l i zed

resource  in  MonLana.  Es tab l i shrnent  o f  g round-water  po l i cy  i s

necessar i l y  dependent  upon the  perce ived va lue  o f  the  resource .

Ground  wate r ,  l i ke  su r face  wate r  and  a i r ,  i s  a  resource  tha t  can

be used consumpt ive ly  to  supp ly  bas ic  human needs,  bu t  wh ich  can

a lso  be  used  as  a  d isposa l  med ium fo r  our  soc ie ty .

Un fo r tuna te ly ,  use  o f  these  resources  as  d isposa l  g rounds  may

l i in i t  o r  p rec lude any  fu r ther  consumpt ive  use  i f  the  qua l r ty  o f

?



the  resource  is  impa led .  For  sur face  water  and the  a i r  tha t

sur rounds usr  the  prob lem o f  po l lu t ion  and contaminat ion  is

usua l ly  v is ib le ,  i s  a lmost  a lways  read i ry  measurab le ,  and

there fo re  can  usua l l y  be  dea l t  w i th  e f fec t i ve ly .  As  a  resu l t ,

strong steps and programs have been implenented by government to

ensure  cont inued good a i r  and water  qua l i t y .

Ground water ,  however ,  poses  a  very  d i f fe ren t  p rob lem.  r t

i s ,  fo r  the  mos t  par t r  d r l  i nv is ib le  resource  access ib le  to

sc ru t iny  on ly  a t  d i sc re te  1oca t ions  where  we1 ls  o r  sp r ings  a re

present .  Un l ike  sur face  waters  and a i r  wh ich  have the  ab i l i t y

to  d isperse  and d i lu te  contaminants  e f f i c ien t ly  in  a  re la t i ve ly

shor t  per iod  o f  t ine ,  g round-water  contaminat ion  may pers is t  fo r

years r  genera t ionsr  o r  poss ib ly  even mi l len ia .  under  such

c i rcumstances ,  con taminat ion  o f  an  aqu i fe r ,  whether  p ranned or

inadver ten t ,  can  mean an i r revers ib le  and i r re t r ievab le  loss  o f

tha t  resource .

S imi la r ly r  where  ground-water  w i thdrawal  ra tes  exceed ra tes

o f  recharge over  the  long- te rm,  aqu i fe r  overdra f t  o r  min ing

occurs .  Whi le  there  may be  economic  incent ives  fo r  g round-water

n in ing  in  some ins tances ,  i t  i s  ra re  tha t  the  fu tu re  va lue  o f

the  resource  be ing  dep le ted  is  ever  adequate ly  assessed;  nor  a re

the  nany  assoc ia ted  prob lens  normar ly  eva lua ted .  s t range

(1983)  '  fo r  example ,  has  shown tha t  even w i th  a  conserva t ion

progra ln  to  min imize  dep le t ion ,  the  present  s t ra tegy  fo r  the

q



Ogal la1a aqu i fe r  recommended by  the  H igh  P la ins  S tudy  Counc i l

w i l l  resu l t  i n  topso i l  l osses 'due  to  w ind  e ros ion ,  po ten t ia l

deser t i f i ca t ion ,  l oss  o f  s t reamf low and  r ipa r ian  hab i ta t '

n i t ra te  po l lu t ion  due  to  chemica l  fe r t i l i ze rs ,  con t inu ing

esca la t ion  o f  energy  cos ts ,  and increased need fo r  and

dependence on  coa l - f i red  e lec t r i ca l  genera t ion .  A  po l i cy  on  how

overdra f t  shou ld  be  hand led  by  the  s ta te  shou ld  idea l l y  be

deve loped be fore  i t  becomes a  s ign i f i can t  p rob lem l i ke  i t  has  in

mid-western  s ta tes  u t i l i z ing  the  Oga la lLa  Aqu i fe r ,  and in  most

o f  the  southwestern  Un i ted  Sta tes .

The degree o f  coord ina t ion  and coopera t ion  be tween var ious

agenc ies  tha t  dea l  w i th  g round-water  i ssues  a lso  war ran ts  a

po l i cy  rev iew.  Th j -s  wou ld  ensure  tha t  the  app l ica t ion  o f  one

agency 's  lega l  au thor i ty  does  no t  c i rcumvent  the  ob l iga t ions  o f

another  agency .  Th is  cou ld  a lso  prov ide  a  mechan ism fo r  shar ing

agency  in fo rmat ion  and fo r  ex t ra -agency  rev iew o f  poss ib le

dec is ions  a f fec t ing  g round  wate r .

The coord ina t ion  prob le rn  ex tends  beyond the  bounds o f  s ta te

government .  Loca l  government  dec is ions  on  subd iv is ions ,

landf i l }s ,  indus t r ia l  zones  and even the  p lacement  o f  serv lce

s ta t ions  can have impacts  on  ground-water  qua l i t y  wh ich  can

u l t imate ly  l im i t ,  the  useab le  quant i t y  o f  water  in  an  aqu i fe r .

Un fo r tuna te ly ,  mun ic ipa l  sewage t rea tment  fac i l i t i es  u t i l i z ing

perco la t ion  and  in f i l t ra t ion  techn iques  a re  o f ten  s i ted  where
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rap id  in f i l t ra t ion  is  poss ib le ,  usua l ly  in  the  same areas  .

con t r ibu t ing  the  g rea tes t  recharge  to  a  1oca l  aqu i fe r .

wh i le  i t  i s  o f ten  conven ien t  to  ca tegor i ze  a  g round-wate r

concern  as  s t r i c t l y  e i ther  a  water  suppry  o r  a  water  qua l i t y

prob len ,  these two aspec ts  o f ten  in te rac t  and a f tec t  each

other .  For  ins tance,  purnp ing  f rom an aqu i fe r  can  resu l t  in

changes in  aqu i fe r  f low pat te rns  such tha t  a  contaminated  p lume

which  migh t  normal ly  have never  reached the  v ic in i ty  o f  the

pumping we l l  can  be  induced to  spread in  tha t  d i rec t ion .

r t  shou ld  a rso  be  apparent  tha t  g round water  i s  su i ted  to  a

par t i cu la r  use  on ly  i f  the  qua l i t y  o f  the  ground water  i s  a lso

su i tab re  fo r  tha t  use .  r f  g round-wate r  qua l i t y  decreases ,  the

op t ions  ava i lab le  fo r  i t s  use  w i l l  dec rease .  whe ther  a  wa te r

user  needs  a  g rea t  quan t i t y  fo r  i r r i ga t ion  o r  on ly  enough  to

dr ink ,  the  wa te r  i s  e f fec t i ve ly  unava i lab le  i f  i t s  qua l i t y  i s

no t  su i ted  to  e i the r  purpose

rn  ce r ta in  s i tua t ions  where  su r face  and  g round  wate rs

cons t i tu te  a  h igh ly  in te rconnected  suppty ,  the  d is t inc t ions

between these become ar t i t i c ia l .  Thus ,  where  sur tace  water  and

ground water  a re  hydrau l i ca l l y  connected ,  i t  may be  be t te r  to

t rea t  them as  a  sys tem ra ther  than be  cons t ra ined by  arb i t ra ry

d is t inc t ions  be tween sur face  and  g round  wate r .  Th is  aspec t  i s

d iscussed  in  cons iderab le  de ta i l  as  a  spec i f i c  i ssue  and  w iL l

no t  be  t rea ted  in  depth  here .
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With  the  inc reas ing  p ressure  on  the  s ta te rs  g round-wa! ,e r

resource  and  w i th  the  inc reased  dec is ion  mak ing  load  be ing

p laced  on  the  var ious  agenc ies  respons ib le  fo r  p ro tec t ing  and

deve lop ing  th is  resource ,  the  above  genera l  po l i cy  concerns

shou ld  be  kept  in  n ind  as  spec i f i c  g round-water  i ssues  are

rev iewed.
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OVERVTEW. OF. GOVERNMENT ..AND- UNTVERSITY

IIfVOTVEMENT .WITH - GROUND-WATER RESOURCES

This  chapter  descr ibes  the  major  g round-water  ac t i v : . t les  o f

s ta te  and federa l  agenc ies  in  Montana;  un i ts  o f  the  un ivers i ty

sys tem are  a lso  inc luded.  S ta tu to ry  respons ib i l i t i es  a re

d iscussed,  a long w i th  imp lementa t ion  and en forcement  methods .

In fo rmat ion  i s  p rov ided  on  cer ta in  da ta  co l lec t ion  and

management  e f fo r t s ,  and  severa l  research  p ro jec ts  a re

ment ioned.  The purpose o f  th is  chapter  i s  to  convey  a  genera l

unders tand ing  o f  the  present  lega1 and admin is t ra t i ve  f ramework

re la ted  to  g round  wate r .

STATE. GOVERNMENT

Depar tment 'o f  .Hea l th  and  Env i ronmenta l  - sc iences

So l id  Was te  Managemen t  Bu reau

This  bureau regu la tes

fac i l i t i es ,  bo th  o f  wh ich

san i ta ry  Iand f i 11s  and  haza rdous  was te

cou ld  po l l u t e  g round  wa te r .

S ince  L977 ,  1and f i l l s  have

Mon tana  So l i d  Was te  Managemen t

phys i ca l  cha rac te r i s t i c s  o f  t he

been l i censed by  DHES under  tne

Act .  The Depar tment  examines

s i te  ( fo r  example ,  d i s tance  to
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ground and sur face  water )  and opera t iona l  p lans  such as  dar ly '

app l i ca t ion  o f  so i l  cover  to  impede in f i l t ra t ion  to  de termine i f

they  meet  es tab l i shed  c r i te r ia .

l ' l os t  p rob lems ar ise  in  landf  i l l s  wh ich  predate  the  s t ,a te

l i cens ing  procedure .  The Depar tment 's  en forcement  au thor i ty

inc ludes  requ i r ing  the  ins ta r la t ion  o f  mon i to r ing  we I1s ,

base l ine  da ta  co l lec t ion ,  and  eng ineer ing  co r rec t ions  o r  s i te

c losures .

Mon i to r ing  i s  now requ i red  a t  18  1and f i1 l s .  Da ta  co l lec ted

concern  bas ic  EPA water  qua l i t y  parameters ,  inc lud ing  i ron ,

to ta l  d i ssorved  so l ids  (TDs) ,  co l i fo rm,  r i t ra tes ,  sod ium,  and

some meta ls .  F requency  o f  co l lec t ion  i s  es tab l i shed  by  s i te ,

and ranges f rom month ly  to  annua1 ly .  Data  are  avar rab le  to  tne

pub l i c .

The o ther  per t inent  s ta tu te  admin is te red  by  the  bureau is

the  Montana  Hazardous  was te  Ac t ,  wh ich  i s  based  on  the  federa l

Resource  Conserva t ion  and Recovery  Ac t  (RCRA) .  Adopred

regu la t ions  p rov ide  s tandards  fo r  genera to rs ,  t ranspor te rs ,  and

s to rage ,  t rea tment ,  and  d isposa l  fac i l i t i es ;  es tab l i sh  c r i te r ia

fo r  s i t i ng  fac i l i t i es i  govern  mon i to r ing ;  e tc .  S ta te  law may  be

more  len ien t  than federa l  1aw,  and t i ton tana law d i rec ts  tha t  the

s ta te  p rogram no t  be  more  s t r ingen t ;  thus ,  s ta te  regu la t ions  a re

equ iva len t  to  the  federa l  p rogram.
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The s ta te  takes  over  th is  p rogram f rom the  federa l  EPA in

phases .  DI IES is  au thorLzed fo r  Phase I  and is  cur ren t ly

app ly ing  fo r  au thor iza t ion  fo r  Phase I I ,  the  permi t t ing  o f

s to rdg€r  t rea tment ,  and  d isposa l  fac i l i t i es .  Th is  au thor i za t ion

is  expec ted  in  Spr ing  1983 .

Ground-water  mon i to r ing  is  p resent ly  requ i red  a t  e rgh t

hazardous  was te  management  fac i l i t i es .  Da ta  co l lec ted  a re  those

s t ipu la ted  by  EPA fo r  p r imary  d r ink ing  water  s tandards .

Ground-wate r  qua l i t y  paramete rs  inc lude  ch lo r ide ,  i ron ,

manganese,  pheno ls ,  sod ium,  and su l fa te ;  ind ica tors  o f

contaminat ion  inc lude pH,  spec i f i c  conductance,  to ta l  o rgan ic

carbon ,  and  to ta l  o rgan ic  ha logen .  Da ta  a re  f l r s t  co l lec ted

quar te r ly ,  then semiannua l ly  and annua l ly ,  accord ing  to  a

schedu le  spec i f ied  by  EPA.  Those da ta  a re  ava i lab le  to  the

pub l i c .

Wate r  Qua l i t y  Bureau

Communi ty  we l1s ,  o ther  pub l i c  water  supp ly  sys tems,  and

pr iva te  water  sys tems serv ing  l i censed food and lodg ing

es tab l i shments  a re  regu la ted .  S i t i ng ,  cons t ruc t lon ,  opera t ion ,

and mod i f i ca t ion  o f  pub l i c  water  supp ly  sys t ,ems must  be

approved,  inc lud ing  p lans  and spec i f i ca t ions  fo r  we l l -s .  The

pr inary  concerns  are  the  qua l i t y  o f  the  water  and any  danger  to

human hea l th  posed by  i t s  consumpt ion .
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Under  the  Montana Water  Qua l i t y  Ac t ,  the  Board  o f  .Hea l tn  anc l

Env i ronmenta l  Sc iences  must  c lass i fy  a l l  s ta te  waters ,  wh ich

inc lude  g round  wate r .  In  add i t i on ,  c lass i f i ca t ions  and

s tandards  o f  wa te r  pur i t y  and  was tewate r  d ischarge  nus t  be

es tab l i shed to  conform to  the  na t iona l  sys tem;  however ,  the

federa l  law does  no t  address  ground water .  po l lu t ion .  i s

proh ib i ted ,  and a  permi t  must  be  ob ta ined f rom the  Depar tment  to

cons t ruc t ,  mod i fy r  o r  opera te  a  d isposa l  sys tem or  to  d ischarge

sewage,  indus t r ia l r  o t  o ther  was te  in to  s ta te  wa te rs .  For  the

pro tec t ion  o f  g round water ,  the  Depar tment  a lso  rev iews and

approves  proposed ta i l ings  ponds,  leach ing  pads ,  and ho ld ing

fac i l i t ies .  An app l ica t ion  fo r  a  Montana Po l lu tan t  D ischarge

El im ina t ion  Sys tem (MPDES)  pern i t  must  p rov ide  spec i f ied

in fo rmat ion ,  inc lud ing  ground-water  charac ter is t i cs ,  and any

approved fac i l i t y  must  comply  w i th  permi t  cond i t ionsr  inc lud ing

ef f luen t  l im i ta t ions  and mon i to r ing  requ i rements .

negu la t ions  recent ly  adopted  under  the  Water  Qua l r ty  Ac t

es tab l i sh  wa te r  qua l i t y  s tandards  fo r  s ta te  g round  wate r ,  a

c lass i f i ca t ion  sys tem fo r  g round waters  based on  the i r

benef ic ia l  use  and water  qua l i t y ,  a  non-degradat ion  po l i cy  fo r

ground water ,  and rev iew procedures  and a  permi t  sys tem fo r

sources  wh ich  may d ischarge po l lu tan ts  in to  s ta te  g round

wate rs .  P rov is ions  a re  a lso  made fo r  p rocedures  to  be  fo l lowed

in  case o f  unant ic ipa ted  sp i1 ls  wh ich  may a f fec t  g round water .
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The Depar tment  a lso  admin is te rs  Montana In -S i tu  Min ing  o f

Uran ium Cont ro l  Sys tem (MIMUCS)  per rn i ts  des igned to  p ro t -ec t

g round  wate r  f rom degrada t ion  assoc ia ted  w i tn  so lu t ion  mrn5 .ng .

The  in t roduc t ion  o f  chemica ls  in to  a  we l l  f i e ld  fo r  the  u ran ium

so lu t ion  ex t rac t ion  p rocess  i s  regu la ted ,  as  i s  the  d ischarge  o r

d isposa l  o f  po l lu tan ts  in to  waste  d isposa l  we l ls .  Among the

in fo rmat ion  wh ich  inus t  be  submi t ted  in  a  permi t  app l rca t ion  are

p lans  fo r  re ta in ing  p rocess  wate r ,  d i spos ing  o f  was te  wa te r ,  and

hand l ing  leaks  and  sp i l l s ;  a  de ta i led  mon i to r ing  p rogram to

de te rmine  base l ine  wa te r  qua l i t y ;  and  p rocedures  p roposed  to

res to re  a f fec ted  g round  wate r .

F ina l1y ,  the  Depar t rnent  i s  respons ib le  fo r  cer ta in

subd iv i s ions  regu la t ions ,  de f ined  to  inc lude  land  d iv i s ions

c rea t ing  parce ls  o f  l ess  than  20  ac res ,  mob i le  home and

recrea t iona l  veh ic le  camping  parks ,  and condomin iums.  P lans  to

be rev iewed and approved or  den ied  invo lve  the  proposed water

supp ly  sys tem,  sewage t rea tment ,  so l id  was te  d isposa l r  and  s to rm

water  runo f f i  one  c r i te r ion  fo r  approva l  i s  tha t  wa te r  po l lu t ion

w i l l  no t  occur .  Under  the  San i ta t ion  in  Subd iv i s ions  Ac t ,  th i s

rev iew o f  subd iv is ions  o f  f i ve  o r  fewer  parce ls  can be  de legated

to  loca1  o f f i c ia l s .

No sys temat ic  da ta  co l lec t ion  sys tem fo r  g round-water  da ta

has  been  es tab l i shed .  However ,  da ta  a re  coL lec ted  in  response

to  spec i f i c  p roposa ls ,  p rob lems r  o t  comp la in ts .  Genera l l y ,

these cons is t  o f  g round-water  qua l i t y  da ta ,  wh ich  are  organ ized

by  county  and ava i lab le  by  the  pub l ic .
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Depar tment 'o f  Natura l 'Resources ' -and- '  conserva t ion

Regu la t ion  Respons ib i l i t i es

DNRC is  respons ib le  fo r  the  admin is t ra t ion  o f  the  water  Use

Act r  wh ich  inc ludes  issuance o f  water  use  pern i ts  in  Montana.  A

person  des i r ing  to  acqu i re  a  new wate r  r igh t  fo r  su r race ,

subsur face  or  geother rna l  water  t  o t  add i t iona l  water  must  app ly

fo r  a  permi t  f rom DNRC.  The on ly  except ion  to  tn is  requ i rement

is  tha t  ou ts ide  the  boundar ies  o f  a  cont ro l led  ground-water

area ,  a  pern i t  i s  no t  requ i red  fo r  we l1s  or  deve loped spr ings

which  w i l l  w i thdraw and benef ic ia l l y  use  less  than 100 ga l lons

per  minu te .  In  tha t  case the  appropr ia to r  must  f l ie  a  Not ice  o f

conp le t ion  o f  Groundwater  Deve lopment  fo rm wi th in  G0 days  o f

comple t ion  w i th  the  Depar tment i  a  Cer t i f i ca te  o f  Water  R igh t  i s

then  - i ssued .  S tock  wa te r ing  p i t s  o r  reservo i rs  do  no t  requ i re  a

pern i t  be fore  cons t ruc t ion  i f  the  impoundment  has  a  capac i ty  o f

]ess  than  15  ac re - fee t  and  i f  severa l  o ther  c r i te r ia  a re  met .  A

pern i t  app l i ca t ion  must  be  f i led  w i tn  DNRC wi th rn  60  days  a f te r

comple t ion  be fore  a  permi t  can  be  issued.  Deta i led  records  o f

water  use  pern i ts  i ssued s ince  1973 are  kept  by  the  water

Resources  D iv is ion  in  He lena .

DNRC a lso  oversees  changes in  ex is t ing  water  r igh ts .  No

appropr ia to r  may change the  p lace  o f  d ivers ion ,  p lace  or  purpose

of  use ,  o r  p lace  o f  s to rage w i thout  rece iv ing  pr io r  approva l .
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An appropr ia to r  nay  no t  sever  a  water  r igh t  f rom Land to  wh ich

i t  i s  appur tenant ,  o r  se l l  the  appropr ia t ion  r igh t  fo r  o ther

purposes  or  to  o ther  landsr  oE make the  r igh t  appur tenant  to

o ther  1ands ,  w i thout  DNRC approva l .  Persons  who purchase

proper ty  w i th  water  r igh ts  a re  requ i red  to  f i le  a  Not i f i ca t ion

of  Trans fer  o f  Appropr ia t ion  Water  R igh t  fo rm wi th  DNRC'  so

ownersh ip  o f  the  water  r igh t  can  be  updated .

The Water  Use Ac t  p roh ib i ts  g ran t ing  o f  a  g round-water

per rn i t  app l i ca t ion  in  excess  o f  3 r000  ac re - fee t  per  year  w i thou t

leg is la t i ve  approva l ,  and an  appropr ra to r  o f  more  than 15  c fs

may no t  change the  purpose o f  use  o f  an  appropr ia t ion  r igh t  f rom

an agr i cu l tu ra l  use  to  an  indus t r ia l  use .

The Board  o f  Natura l  Resources  and Conserva t ion  has  the

author i ty  to  des ignate  cont ro l led  ground-water  a reas  when i t  i s

shown tha t  g round-water  w i thdrawals  exceeC recharge;  fu tu re

excess ive  w i thd rawa ls  a re  ve ry  l i ke ly ;  s ign i f i can t  lega l

d ispu tes  a re  occur r lng i  o r  g round-wate r  leve ls  o r  p ressures  a re

dec l in ing  or  have dec l ined excess ive ly .  The Board  Rdy,  w i th

des ignat ion  o f  a  cont ro l led  ground-water  a rea ,  o rder  necessary

cor rec t ive  ac t ion  to  a l lev ia te  the  prob lem.

The Board  ac ts  on  app l ica t ions  to  g ran t  reserve  sur tace  and

subsur face  wate r  fo r  fu tu re  bene f i c ia l  use ,  inc lud ing  ins t rearn

uses ,  to  any  po l i t i ca l  subd iv is ion  or  agency  o f  the  s t ,a te  o r  the

Un i ted  S ta tes .
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DNRC a lso  ass is ts  the  Sta te  water  cour ts  in  the  s ta te -w ide

iden t i f i ca t ion  and  ad jud ica t ion  o f  p re -1973  wate r  r igh ts  f i l ed

wi th  the  Depar tment  under  the  s ta te -w ide  water  r igh t

ad jud ica t ion  p rocess .  Records  o f  a l l  f i l i ngs  a re  ma in ta ined  by

DNRC.

DNRC may pe t i t ion  the  Ois t r i c t  Cour t  when i t  ascer ta j .ns  tna t

water  i s  be ing  wasted  or  be ing  used in  a  manner  in te r fe r ing  w i th

a  pr io r  water  r igh t .  DNRC has  the  au thor i ty  to  p revent  waste ,

contaminat ion  r  o t  leakage f rom ground:water  we l1s .

Regu la t ion  o f  o i l  and  gas  we11s to  p revent  the  po l lu t ion  o f

f resh  wate r  supp l ies  by  o i l ,  9ds ,  sa l t r  o r  b rack ish  wa te r  i s  the

respons ib i l i t y  o f  the  Board  o f  O i1  and Gas Conserva t ion  and is

admin is te red  by  DNRC's  D iv is ion  o f  O i l  and Gas Conserva t ion .

Both  un i ts  a re  a t tached to  DNRC for  admin is t ra t i ve  purposes .

P lann ing  and Ass is tance

Coord ina ted  nu l t ip le -use  water  resource  p lann ing  is  an

addi t ional  duty of  DNRC which requires the performance of  a

var ie ty  o f  s tud ies  and  inves t iga t ions  o f  the  s ta te rs  wa te rs .

DNRC,  in  add i t ion  to  regu la to ry  and p lann ing  func t rons '  a lso

has  programs wh ich  prov ide  f inanc ia l  and techn ica l  ass is tance

for water development,  including ground water ancl  geothermal

wate r .
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The Water  Deve lopment  p rogram,  c rea ted  by  the  1991

Leg is la tu re ,  p rov ides  g ran ts  and  row- in te res t  l oans  fo r

wate r - re la ted  p ro jec ts  and  ac t i v i t i es  fo r  bo th  p r i va te

ind iv idua ls  and pub l ic  en t i t ies .  The Renewab le  Resources

Deve lopment  Program prov ides  loans  and gran ts  to  un i ts  o f  loca l

or state government.  A Rangeland rmprovement Loan program

prov ides  1ow- in te res t  loans  to  l i ves t .ock  opera tors  des i r ing  to

improve range cond i t ions  th rough a  number  o f  p rac t ices  wh ich  may

inc lude water  deve lopment  p ro jec ts . .

The Geothermal  comrnerc ia l i za t ion  program co l lec ts  and

d is t r ibu tes  in fo rmat ion  abou t  the  s ta te rs  geo therma l  resource

inc lud ing  loca t ions  and oppor tun i t ies r  ds  wer l  as  regu la t ions

and laws per ta in ing  to  geothermal  resources .  Techn ica l

ass is tance is  a lso  prov ided to  po ten t ia l  users  o f  geothermal

hea t  o r  geo therma l l y  hea ted  wate r  
.  . . . ,

The MBMG is a state agency at tached to the Montana col lege

of  Minera l  sc ience and Technorogy .  r t  has  a  non- regura tory  ro le

regard ing  the  s tudy  o f  geo logy  w i th in  Montana in  re fe rence to

i t s  g round  wate r  and  economic  m inera l  resources .

J,



The MBMG is  cur ren t ly  conduct ing  18  hydrogeo log ic

inves t iga t ions  th roughout  Montana on  coa l  hydro logy ,  geothermal

assessment ,  water  qua l i t y  p rob lems caused by  sa l rne  seep,

sur face  and  g round-wate r  in te rac t i -on ,  ac id  m ine  wate r  and

ta i l ingsr  and communi ty  o r  ru ra l  water  p rob lems.  The rna jo r i t y

o f  these pro jec ts  a re  funded f rom nons ta te  sources .

The MBMG a lso  main ta ins  g round-water  in fo rmat ion  f i l -es  anc l

p rov ides  ass is tance  in  in te rp re t ing  these  da ta  to  the  pub l i c .

These  f i l es  con ta in  da ta  on  aqu i fe r  tes ts ,  observa t lon  we l l

water  leve1s ,  deep aqu i fe rs  in  eas tern  Montana,  water  qua l i t y ,

geo log ic  sources  o f  water ,  and we l l  inventor ies .  Many o f  these

data  are  recorded in  paper  f i1es ,  bu t  two impor tan t  por t ions ,

the  we l l  appropr ia t ions  and the  water  qua l i t y  ana lyses ,  have

been au tomated.  The MBMG data  sys tem invo lves  the  acqu is i t ion ,

man ipu la t i .on ,  and d is t r ibu t ion  o f  these ground-water  da ta .

Water  we l l  cons t ruc t ion  and comple t ion  da ta  have been

eva lua ted ,  coded,  and p laced in  computer  f i les  based on  more

than 80r000 we l l  appropr ia t ion  documents ,  o r  i s  updated

regu lar ly .  Data  f rom the  we l l  logs  ( to  the  ex ten t  and accuracy

org ina l l y  comple ted  by  the  we l l  d r i l l e r  o r  owner )  inc lude i tens

such  as  loca t ion ,  owner ,  dep th ,  y ie1d ,  s ta t i c  wa te r  leve I ,

cas ing  s ize ,  and  d r i l l e r ' s  l i cense  number .  No ta t ions  in  tne

da ta  inc lude  geo log ic  source ,  wa te r  qua l i t y  da ta  ava i lab i t i t y ,

and whether  o r  no t  the  we l l  has  been f ie ld  ver i f ied .  MBMG has

endeavored to  improve we l l  loca t ion  records  and to  add bo th

geo log ic  (aqu i fe r )  and  a l t i t ude  da ta .
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Water  qua l i t y  da ta  a re  computer ized  and a , re  en tered  in  the

second major  g round-water  da ta  sys tem a t  the  MBMG

Approx ina te ry  5 ,000  we l l  and  spr ing  ana lyses  a re  inc luded ;  the

qua l i t y  o f  the  ana lyses  ranges  f rom good to  exce l len t .

cons iderab le  e f fo r t  i s  expended in  cor rec t ing  and ed i t ing  the

geograph ic  da ta  assoc ia ted  w i th  bo th  h is to r ica l  and new ana lyses

as  wer l  as  ver i f y ing  the  chemlca l  parameters .  Most  o f  the

ana lyses  in  the  sys tem have been genera ted  by  f ie rd

inves t iga t ions  conducted  by  the  MBMG and the  USGS.  Ado i t j -ona l

ana lyses  are  be ing  added to  the  sys tem f rom pub l ished repor ts

such as  MBMG Bu l le t ins ,  uscs  water -suppry  papers ,  and o ther

documents .

Data  inc luded in  the  water  qua l i t y  sys tem are  we l l  depth ,

cas ing  s ize ,  l oca t ion ,  l a t i tude ,  long i tude ,  a l t i t ude ,  geo log ic

source ,  and  s tandard  chemica l  cons t i tuen ts .  where  poss ib le ,  the

wate r  qua l i t y  da ta  a re  keyed  to  the  we l l  1og  da ta .

Ground-water data f rom the } !BMG are organized by geographrc

loca t ion  and are  ava i lab le  in  bo th  map and tabu la r  fo rmats .

They  are  'used to  answer  approx imate ly  2  to00 ground-water

inqu i r ies  a  year .
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Department " of- State' Lands

DSL en fo rces  the  s ta te ' s  rec lamat ion  s ta tu tes  concern ing

minera l  ex t rac t ion  ac t i v i t i es ;  DSL has  the  au thor i t y '  among

other  th ings ,  to  p ro tec t  g round-water  resources  f rom adverse

impacts  re la ted  to  min ing .  There fore ,  under  the  St r ip  Min ing

Act ,  and in  some ins tances  the  Meta l  M ine  Rec lamat ion  Ac t ,  DSL

requ i res  tha t  compan ies  des i r ing  to  open po ten t ia l l y  d is rup t ive

mines  must  conduct  s i te -spec i f i c  p re- rn in ing  ground-water  s t ,uc t ies

and cont inue to  mon i to r  g round water  dur ing  and a f te r  min ing

unt i l  rec lamat ion  is  comple te .  In fo rmat ion  ob ta ined by  the

n in ing  compan ies  inc ludes  such fac to rs  as  water  qua l i t y  o f

a f fec ted  aqu i fe rs ,  wa te r  leve l  i n fo r rna t ion ,  p iezomet r i c  su r tace t

and  o ther  hydro log ic  charac te r i s t i cs .

DSL main ta ins  and makes ava i lab le  fo r  pub l i c  use  the  mr .n ing

company repor ts  and a l l  the  da ta  conta ined there in .

DSL may  a lso  lease  s ta te  schoo l  t rus t  l ands  fo r  a  va r ie ty  o f

purposes ,  inc lud ing  geothermal  resource  exp lo ra t ion  and

development.

FEDERAL GOVERNMENT

Two federa l  agenc ies  have programs d i rec ted  to  g round water .



Envi r onmental - Prot ect i  on--Aq ency

Under  the  federa l  Safe  Dr ink ing  Water  Ac t ,  EpA oversees  a

Dr ink ing  water  p rogram admin is te red  by  the  s ta te  and an

rn jec t ion  cont ro l  Program.  rn  o rder  to  ma in ta in  the  qua l i t y  o f

g round water ,  EPA regu la tes  the  d isposa l  o f  was te  water  in to

deep aqu i fe rs .  The permi t t ing  func t ion  now be ing  deve loped w i r l

in i t ia l l y  be  admin is te red  by  EpA,  and w i l l  p robab ly  be  la te r

de legated  to  a  s ta te  agency  (DHES)  upon app l ica t ion .

In  add i t ion ,  the  Comprehens ive  Env i ronmenta l  Response,

compensat ion ,  and L iab i l i t y  Rc t  o f  1990 (super fund program)

author izes  the  spend ing  o f  federa l  funds  to  improve and recover

the  qua l i t y  o f  g round water  impacted  by  subsur face  d isposa l .

EPA is  adrn in is te r ing  th is  Super fund Program in  coord ina t ion  w i rh

severa l  s ta te  agenc ies .  cur ren t ly ,  impacts  a re  be ing  assessed

and  p ro jec ts  iden t i f i ed ;  i t  i s  an t i c ipa ted  tha t  one  o r  more

l lon tana s i tes  w i l l  be  invo lved in  the  subsequent  c leanup phase.

w i th  respec t  to  g round-water  da ta ,  chemica l  and b io log ica l

in fo rmat ion  is  cont inuous ly  co l lec ted  on  ar1  pub l i c  water

supp l ies .  Data  on  communi ty  supp l ies  a re  s to red  a t  the  Montana

DHES'  wh i le  EPA main ta ins  the  in fo rmat ion  per t inent  to  Ind ian

suppl  ies .
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U.  S  .  -  Geo loq i ca l  - su r vey

The USGS water  resources  program,  in  a  nonregu la to ry

func t ion ,  has  respons ib i l i t y  fo r  da ta  co l lec t ion  and

d issern ina t ion ,  p rob lem-or ien ted  water  resource  appra isa ls ,

in te rp re t i ve  s tud ies ,  and  research  in  the  f i e ld  o f  hydro logy ,

inc lud ing  bo th  sur face  and ground-water  resources .  Most  s tud ies

or  da ta  co l lec t ion  p rograms a re  funded  by  s ta te ,  federa r ,  o r

Ioca l  agenc ies .  o ther  federa l  agenc ies  fu l l y  fund s tud ies

per fo rmed a t  the i r  reques t  wh i le  s ta te  and  loca ]  agenc ies

usua l ly  p rov ide  50? o f  funds  fo r  p ro jec ts  under  the  usGS

coopera t ive  program.

A s ta tewide  ground-water  observa t ion  we l l  ne twork  (SWON) is

na in ta ined to  mon i to r  water  leve1s .  Most  we l ls  in  the  sys tem

have severa l  years  o f  da ta  recorded.

In  add i t ion  to  the  SwoN data ,  a l l  g round-water  in fo rmat ion

co l lec ted  dur ing  in te rp re t i ve  and  research  s tud ies  i s  en te red

in to  the  na t iona l  g round-water  s i te  inventory  (Gwsr )  computer

f i le .  In fo rmat ion  s to red  inc ludes  loca t ion  by  bo th  townsh ip  and

range and la t i tude  and long i tude,  owner ,  we l l  depth ,  cas ing

leng th ,  pe r fo ra t ion  in te rva l ,  aqu i fe rs  pene t ra ted ,  p roduc t ion

da ta r  we l l  y ie ld ,  wa te r  qua l i t y  paramete rs ,  aqu i fe r

charac te r i s t i cs ,  and  boreho le  l i t ho logy .
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Although water level  data f rom the SWON wel ls have not beeir

pub l i shed recent ly ,  the  da ta  a re  ava i lab le .  The USGS main ta ins

i ts  water  resources  da ta  us ing  the  Nat iona l  Water  Data  Storage

and Ret r ieva l  Sys tem (VJATSTORE)  loca ted  a t  i t s  cen t ra l  computer

fac i l i t y  in  Reston ,  v i rg in ia .  Access  to  th is  in fo rmaL ion  base

sys tem is  ava i lab le  f rom USGS o f f i ces  or  to  non-USGS users  w i th

compat ib le  computer  sys tems.  Data  co l lec ted  by  the  usGS are

ava i lab le  to  the  pubr ic  on  reques t .  rn te rpre t ive  s tud ies  and

research  ac t i v i t i es  a re  pub l i shed  in  va r ious  usGS or  s ra te

repor ts .

UNIVERSTTY -SYSTEM

Uni ts  o f  the  Montana Un ivers i ty  sys tem have no  ground-water

programs per  se ,  a l though per t inent  coursework  is  o f fe red .

Research  p ro jec ts  a re  a lso  conduc ted ,  bu t  the  da ta  co l lec ted  a re

l im i ted  geograph ica l l y  and tempora l l y  by  the  par t i cu la r  p rob lem

be ing  addressed .

University- of - Montana

Both  a  Master  t  s  and Doctor  o f  ph i losophy degree wr tn  an

enphas is  on  hydrogeofogy  are  ava i lab le  th rough the  Geo logy

Depar tment .  Coursework  a t  the  Un ivers i ty  o f  Montana inc ludes

bas ic  and advanced hydrogeo logy ,  a  sern inar  in  hydrogeo logy ,  and

re la ted  t ra in ing  in  geo logy ,  geophys ics ,  chemisr ry ,  and

hydro logy .
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a' Hydrogeo log ic  da ta  a re  co l lec ted  in  connect ion  w iEn research

pro jec ts  per fo rmed by  facu l ty  and s tudents .  Ground water  i s  the

sub jec t  o f  f i ve  mas te r rs  theses  wh lch  w i r l  soon  be  comple ted :

one dea ls  w i th  a rsen ic  contaminat ion  a t  Mi l l town,  another  w i th

o i l  b r ine  p i t  rec lamat ion  techn iques  and the i r  impact  on  ground

water  in  nor theas tern  Montana,  a  th i rd  concerns

ground-water /shore l ine  in te rac t ions  on  F la thead Lake and re la ted

sa lmon spawning  success ,  and two w i th  spec i f i c  hydrogeo log ic

resources  o f  the  B i t te r roo t  Va11ey .  Spec i f i c  hydrogeo log ic

resources  a re  a lso  the  sub jec t  o f  th ree  "sen io r  p rob lems '

( research  per fo rmed by  undergraduates)  .

t'{ontana' -St at e -Univer s ity

Students  a t  Montana Sta te  Un ivers i ty  can rece : .ve  a  Master  I  s

degree w i th  an  emphas is  on  ground water  f rom the  C iv i l

Eng ineer ing  Depar tment  o r  the  Ear th  Sc iences  Depar tment .  These

two programs d i f fe r  subs tan t ia l l y  in  the  approach used.  As  a

resu l t  a  s tudent  has  an  oppor tun i ty  to  ob ta in  a  s t rong

mul t id isc ip l inary  unders tand ing  o f  the  sub jec t .

Research  on  ground water  i s  a lso  mul t id isc ip l inary ,  and is

o f ten  funded in  coopera t ion  w i th  o ther  s ta te  and federa l

agenc ies .  One cur ren t  p ro jec t  o f  the  C iv i l  Eng ineer ing

Depar tment  concerns  i r r iga t , ion  re tu rn  f lows in  the  D i l lon  area i

another ,  a  s ix -year  s tudy  funded by  the  EPA,  examines  the

e f fec ts  o f  coa l  m in ing .
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I I ISU serves  as  the  lead un i t  in  the  la t te r  p ro jec t ,  w i th  the

Univers i ty  o f  Wyoming and Nor th  Dakota  Sta te  Un ivers i ty  as

coopera to rs .  P re -min ing  base l ine  da ta  were  ob ta ined  a t  one  s i te

in  each o f  the  th ree  s ta tes ,  w i th  the  Eas t  Decker  and Tanner

Creek  area  se lec ted  in  Montana.  Ut i l i z ing  pos t -n in ing  da ta  and

the  d isc ip l ines  o f  hydro logy ,  chemis t ry ,  and so i1s ,  impacts  on

the  qua l i t y  and quant i t y  o f  bo th  g round water  and sur race  water

a re  be ing  assessed .  Numerous  jou rna l  a r t i c les  have  resu l ted

f rom th is  researchr  ds  we l l  as  a  1500-page  repor t  on  the  f i r s t

th ree  years '  e f fo r t .  Pub l i ca t ion  o f  the  f i na l  repor t  i s

expec ted  in  March .

Researchers  in  the  Ear th  Sc iences  Depar tment  have coopera ted

wi th  the  DI IES SoI id  Waste  Bureau and MBMG to  s tudy  ground-water

prob lems a t  land f  i1 l  s i tes  across  l l l on tana.  A  pro jec t  w i th  the

USGS s tud ied  geothermal  po ten t ia l  in  the  s ta te ,  and a  s tudy  o f

g round-water  po ten t ia l  fo r  labora tory  and i r r iga t ion  use  has

been conpleted for the MSU campus.

Mon t an a-"'Un iv e r s i ty-- Jo'in t - Wa t er -"Re s o u rce s --Re s e areh - € ent e r

The main  o f f i ce  o f  th is  o rgan iza t ion ,  wh ich  is  a  par t  o f  the

un ivers i ty  sys tem,  i s  loca ted  a t  MSU in  Bozeman,  w i th

coord ina tors  in  gu t te  and Missou la .  The purpose o f  the  center

i s  to  fos te r  research  in  wa te r  resources .  I t s  method  i s ,

typ ica l l y '  to  work  w i th  s ta te  government  agenc ies  to  ident i t y  a

Jq



prob lem,  and then to  f ind  facu l ty  members  to  deve lop  a  s tudy

des ign .  Graduate  s tudents  somet imes conduct  the  research .  In

the  pas t ,  fund ing  has  been prov ided by  s ta te  agenc ies  and the

Federa l  Of f i ce  o f  Water  Research  and Techno logy ;  the

la t te r -named source  has  now been e l im ina ted .

No ongo ing  research  pro jec t  i s  d i rec ted  toward  ground

water ,  Pas t  p ro jec ts ,  however ,  have been per t inent ,  examin ing

such mat te rs  as  the  e f fec ts  on  ground-water  qua l i t y  o f  rap id

in f i l t ra t ion  o f  mun ic ipa l  was te  wa te rs .

t{ontana-" Co 1 }eoe"-'o f - M'iner a l- Sc i enc e- and -fechno }oqy

Most  g round-wate r  ac t i v i t i es ,  o ther  than  coursework ,  a re

conducted througtr  the MBMG. Because MBMG is actual ly a state

agency  loca ted  w i th in  the  co l lege,  i t s  research  and da ta

management  func t ions  are  presented  in  the  "S ta te  Government "

sec t ion  o f  th i s  chap te r .

o
Jo



MONTANA -AOU T FER_.SYSTEMS

A br ie f  desc r ip t ion  o f  ma jo r  aqu i fe r  sys tems in  Montana  i s

p resen ted  to  p rov ide  background  fo r  the  g round-wate r  i ssues .

Ma jo r  aqu i fe rs  a re  l i s ted  in  Tab le  2  a long  w i th  the i r

access ib i l i t y ,  t yp ica l  y ie lds ,  and  d isso lved  so l ids  con ten t .

F igure  2  i l l us t ra tes  the  agg i fe rs  in  re la t ion  to  o ther

geo log ica l  un i ts  and the i r  t ime o f  depos i t ion .  The genera l

conf igura t ion  o f  these aqu i fe r  sys tems is  shown in  F igures  3

th rough  11 ,  w i th  bo th  ou tc rop  a reas  and  subsur face  p resence

dep ic ted .  The  phys ica l  charac te r i s t i cs  o f  these  aqu i fe rs ,

inc lud ing  r i tho logy  and un i t  th ickness ,  a re  p resented  be low,

a long w i th  genera l  in fo rmat ion  on  water  qua l i t y  and we l l  y ie lds .

Other  aqu i fe rs ,  such as  f rac tu red  zones  in  g ran i t i c  and

Precambr ian  rocksr  occur  over  s ign i f i can t  a reas  o f  the  s ta te  and

are  o f  loca1 impor tance.  I lowever ,  these fo rmat ions  do  no t

a lways  t ransmi t  wa te r  in  su f f i c ien t  quan t i t i es r  o f ,  y ie lds  a re  so

h igh ly  va r iab le  tha t  these  aqu i fe rs  a re  no t  cons idered

separa te ly  in  the  d iscuss ion  be Iow.

OUATERNARY,.AOUIFERS

AI luviumlTe r race *Depos its

These depos i ts  cons is t  o f  unconso l ida ted  to

semi -conso l ida ted  f luv ia l  g ravers ,  sands ,  s i1 ts ,  and  c lays

3l
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l oca ted  w i th in  and /o r  ad jacen t  to  p resen t  d ra inages  (F igure  3 ) - .

Genera l l y  these  depos i t s  a re  less  than  30  fee t  th i ck '  a l though

th icknesses  as  g rea t  as  2OO fee t  have  been  repor ted  a long  la rger

r  i ve rs  .

Bur ied  channe l  depos i ts ,  such as  the  ances t ra l  M issour i

R ive r  Channe l  in  nor theas te rn  Montana  (F igure  3 ) ,  resu l ted  f rom

pre-g lac ia I  va l leys  be ing  covered by  g lac ia l  mater ia l .  These

bur ied  va l leys  con ta in  a l luv ia l  depos i t s  cons is t ing  o f  g rave ls '

sands ,  s i1 ts ,  and  c lays .  D is t r ibu t ions  and  th icknesses  o f  tnese

depos i t s  i s  i r regu la r .

A l luv iun  and te r race  depos i ts  a re  some o f  the  most

ex tens ive ly  used aqu i fe rs  in  Montana due to  the  h igh  probab i l i t y

o f  good we l l  y ie lds  and the  typ ica l  sha l lowness  o f  we l1s .  water

qua l i t y  i s  genera l l y  good,  w i th  d isso lved so l ids  inc reas ing

where  these  depos i t s  over l i e  Cre taceous  sha les  o r  p ick  up

add i t i ona l  sa l t s  resu l t i ng  f rom i r r iga t ion  p rac t i ces .

I l iqh -  Level" -Gravels

This  un i t  i s  compr ised o f  unconso l ida ted  to

semi -conso l ida ted  grave ls .  These grave ls  a re  p robab ly  p r inar i l y

Quaternary  in  d9€r  a l though some may be  as  o ld  as  la te

Ter t ia ry .  The  loca t ions  o f  these  g rave l  un i t s  a re  shown in

F igure  3 .

3+



Figure 3. Quaternary aquifers. o
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C
The grave ls  a re  p redorn inant ly  o f  f luv ia l  o r ig in ,  d l though

grave l  depos i ts  wh ich  are  ad jacent  to  the  Bear too th ,  B ighorn  and

cent ra l  Montana mounta ins  may have resu l ted  f rom processes

re la ted  to  up l i f t  o r  c l ima t i c  change .  These  depos i t s  a re

typ ica l l y  less  than 50  fee t ,  bu t  do  range up  to  100 fee t  in

th ickness .

wate r  y ie lds  f rom these  g rave ls  range  up  to  1 r000  ga l rons

per  minu te  (gpm)  w i th  the  water  be ing  typ ica l l y  1ow in  d isso lved

so l ids .

G.lac ia l  -  Depo's i ts

Glac ia l  depos i ts  a re  p resent  th roughout  much o f  Montana,

resu l t ing  f rom both  a lp ine  and cont inenta l  g lac ia t ion  (F igure

4)  .  These g lac ia l  un i ts  a re  typ ica l l y  l -ess  than 50  fee t  th ick ,

bu t  can  be  grea ter  than 100 fee t  th ick  in  a reas  where  ex tens ive

termina l  and recess iona l  mora ines  have deve loped.  fnc luded in

these  depos i t s  a re  ou twash  sed iments  and  g lac ia l  t i 1 ]s ,  such  as

ground ,  Ia te ra l ,  and  end  mora ines .

Glac ia l  depos i ts  a re  i rnpor tan t  aqu i fe rs  in  nor thwestern

Montana because o f  bo th  the i r  quant i t y  and qua l i t y .  we l l  y ie lds

range f rom 5-20 gpm in  the  t i l l  and  can be  as  much as  r r500 gpm

in  ou twash depos i ts .  water  qua l i t y  i s  genera l ry  good,  bu t  may

vary  w i th  aqu i fe r  depth  and loca t ion .

3('



Figure 4 .  Gl-acial  aquif  ers.

F igure  5 .  Ter t ia ry  aqu i fe rs .
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F laxv i l l e '  G rave ls

These grave ls  a re  la te  Ter t i ,a ry  in  age and genera l l y  cons is t

o f  unconso l ida ted ,  we l l  rounded quar tz i te /a rg i l l i te  pebb les  in  a

sand  mat r i x  (F igure  5 ) .  Bou lders  up  to  12  inches  in  d iamete r

a re  a lso  p resen t  in  the  F laxv i l1e .  The  g rave l  to  sand

propor t ion  var ies  th roughout  th is  un i t ,  and in  p laces  these beds

are  semi -conso l ida ted  by  ca lc i te  cement .  Max imum th ickness  o f

these  g rave ls  i s  abou t  75  fee t .

These grave ls  have been one o f  the  more  produc t ive  aqu i fe rs

in  par ts  o f  nor theas tern  Montanar  pd f , t i cu la r ly  in  the

Turner - I loge land area .  Wel l  y ie lds  up  to  11200 gpm have been

repor ted  f rom the  F laxv i l le ,  and water  qua l i t y  i s  genera l l y

good .

Western  -  Ter t ia ry -  Bas ins

Most  in te rmontane va l leys  in  the  western  parL  o f  the  s ra te ,

par t i cu la r ly  in  southwestern  Montana,  a re  f i1 led  w i th  Ter t ia ry

cont inenta l  depos i ts  (F igure  5)  .  These depos i ts  cons is t  o f

f luv ia l  sed iments  and loca l i zed  lake  bed sed iments  wh ich  are

in te rbedded in  some areas  w i th  w ind-b lown vo lcan ic  ash  and water

depos i ted  vo lcan ic  de t r i ta l  mate r ia l .  To ta l  th i ckness  o f

Ter t ia ry  f i l l  i s  repor ted  to  be  in  excess  o f  151000  fee t  in  some

bas ins .

3x



wel l  y ie lds  a re  var iab le  in  these depos i ts .  The upper  pu i t

o f  the  bas in  f i l l  genera l l y  cons is ts  o f  coarse  gra ined sed iments

(sands tones  and cong lomera tes) ,  and as  such is  a  reasonab le

source  o f  g round  wate r .  sed iments  in  the  lower  par t  a re

f ine-gra ined and usua l ly  a re  found a t  depth ,  thus  precrud ing

much aqu i fe r  deve lopment .  water  qua l i t y  in  the  upper  bas in  f i l l

i s  fa i r  to  good .

For t  Un ion  Format ion

The For t  Un ion  Format ion  cons is ts  o f  a  sequence o f  f luv ia l

sands tones ,  s i l t s tones ,  sha les ,  and coa l  and is  d iv ided,  f rom

base to  the  top ,  in to  the  Tu l lock ,  tebo sha le ,  and Tongue R iver

members .  L imestone a lso  occurs  1oca11y w i th in  th is  seguence.

Th is  fo rmat ion  is  p resent  over  most  o f  the  Great  p la ins  (F igure

5)  .  To taL  th ickness  is  less  than 1  1500 fee t  over  most  o f  th is

a rea ,  bu t  i s  g rea te r  than  81000  fee t  in  par ts  o f  the  B ighorn  and

Powder  R ive r  bas ins .

The For t  un ion  aqu i fe r  i s  one o f  the  pr inc ipa l  aqu i fe rs  o f

eas tern  Montana.  Ground water  i s  p r imar i l y  taken f rom the  coa l

and sands tone beds ,  and in  rnany  areas  is  o f ten  found w i th in  250

fee t  o f  the  sur face .  water  qua l i t y  i s  var iab le  and probabry

re f lec ts  the  numerous  l i tho log ic  changes present .



Fox '  H i1 l s /He l1  -C reek

The Fox  H i l l s  Sandstone is  an  upper  Cre taceous mar ine

depos i t  wh ich  is  compr ised pr imar i l y  o f  sands tone,  bu t  does

conta in  some s i l t s tone and sha le  un i ts .  Throughout  most  o f

eas tern  Montana iL  i s  approx imate ly  300 fee t  th ick ,  d l though i t

has  been ex tens ive ly  e roded and in  some cases  comple te ly  removed

f rom eas t  cen t ra l  Montana  (F igure  6 ) .

The He l l  Creek  Format ion  over l ies  the  Fox  t l i1 ls  Sandstone

and cons is ts  o f  a  sequence o f  f luv ia l  sands tone,  s i l t ,  and  c lay ,

in  add i t ion  to  some carbonaceous sha le  lenses .  Th is  fo rmat ion

is  p resent  over  much o f  eas tern  Montana and ranges f rom 500 fee t

to  11100 fee t  in  th lckness .  I t  shou ld  be  no ted  tha t  on ly  the

lower  par t  o f  the  He l l  Creek  Format ion  is  cons idered par t  o f  the

Fox  H i l1s / I {e11  Creek  aqu i f  e r .

The Fox  H i l l s / t te l l  Creek  aqu i fe r  i s  cons idered to  be  a  good

water  source  in  eas tern  Montana.  water  f rom th is  aqu i fe r  i s

usua l ly  p re fe r red  over  tha t  f rom aqu i fe rs  nearer  the  sur tace

s ince  th is  wa te r  i s  so f te r  and  we l l  y ie lds  a re  genera l l y  h igher .

Judi th  River  Forrnat ion

The Jud i th  R iver  Format ion  is  bas ica l l y  a  wedge-shaped

depos i t  ( i f  v iewed in  a  west  to  eas t  c ross-sec t ion  o f  the  s ta te )



Figure 6. Fox l l i l ls/ t tet t  Creek aquifer.

F igure  7 .  Jud i th  R iver  aqu i fe r .
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of  sands tone ,  s i l t s tone ,  and  s i l t y  sha le  (F igure  7 )  .  Th is -

fo rmat ion  is  g rea ter  than 700 fee t  th ick  a t  the  western  marg in

o f  the  Great  P la ins  where  i t  g rades  in to  the  Two Med ic ine

Format ion ,  bu t  th ins  to  less  than  50  fee t  near  the  eas te rn

border  o f  l {on tana.  rn  south-cent ra l  Montana,  the  rower  par t  o f

the  fo rmat ion  is  mar ine  in  o r ig in ,  whereas  in  nor th -cent ra l

Montana,  i t  i s  a  f luv ia l  depos i t .  F rom i ts  wes ternmost

occur rence to  the  eas tern  Montana border ,  the  upper  par t  o f  the

format ion  is  t rans i t iona l  f rom cont inenta l  to  mar ine .

Th is  aqu i fe r  i s  used th roughout  much o f  eas tern  Montana,

except  where  i t  i s  over  500 fee t  be low the  sur face .  A t  these

depths ,  d r i l l i ng  cos ts  and 1ow y ie lds  have proh ib i ted  fu r ther

aqu i fe r  deve lopment .  we l r  y ie lds  as  h igh  as  100 gpm have been

documented.  water  qua l i t y  i s  var iab le  w i th  d isso lved so l ids

increas ing  w i th  d is tance f rom the  recharge area .

nag le  fo rmat ion

Near  the  western  edge o f  the  Great  p la ins ,  the  Eag le

Format ion  is  p r imar i l y  sands tone.  r t  g rades  eas tward  in to

predominant ly  s i l t s tone and sha le  l i tho log ies .  The fo rmat ion  is

th ickes t  near  the  Rocky  Mounta in  Fron t ,  a l though even here  i t

ra re ly  exceeds  400  fee t  in  th i ckness .

Th is  i s  one o f  the  pr inc ipa l  aqu i fe rs  in  the  nor thwestern

reg ion  o f  the  Montana Great  p la ins ,  w i th  i t s  p r i rnary  use
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.
cor respond ing  to  i t s  ou tc rop  area  and where  i t  i s  less  than 300

fee t  be low the  sur face  (F igure  B) .  y ie lds  a re  genera l l y  less

than 50  gpmr  bu t  some as  h igh  as  500 gpm have been repor ted  f rom

the cu t  Bank  area .  water  qua l i t y  i s  genera l l y  good in  the  areas

o f  u t i l i za t ion .

Kootena i  Format ion

The basa l  par t  o f  the  Kootena i  Format ion  is  a  f ruv ia l

sands tone,  w i th  the  upper  par t  be ing  mar ine  green and red  sha le

wi th  1 -oca l  bod ies  o f  sands tone.  Loca l i zed  l imestone depos i ts

a lso  occur  w i th in  th is  fo rmat ion .  The basa l  sands tone is  the

pr inc ipa l  aqu i fe r ;  however ,  in  some areas  the  upper  sands tone

and l imestone produce some lva ter .

Th is  aqu i fe r  i s  u t i l i zed

cent ra l  Montana p la ins  where

the  sur face  (F igure  9 )  .  We l l

upper  por t ion  o f  the  Kootena i

sands tone.  D isso lved so l ids

areas .

JURASSIC.  AOUTFER

Swi f t .Fo rma t i on

The Swi f t  Format ion

of  sha le ,  bu t  w i th  some

throughout  most  o f  the  western  and

the  fo rmat ion  i s  w i th in  500  fee t  o f

y ie lds  range f rom 10 gpm in  the

to  300 gpm f rom the  basa l

conten t  i s  1ow near  the  ou tc rop

is  a  mar ine  depos i t  cons is t ing  p r imar i l y

sands tone beds  r  par t i cu la r ly  in  western
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F i g u r e  8 .  E a g l e  a q u i f e r .

F igure  9 .  Kootena i  aqu i fe r .
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Montana.  fh is  fo rmat ion  occurs  a t  depth  over  most  o f  the  .Great

P la ins  reg ion  except  fo r  the  cent ra l  p la ins  a rea  where  i t  has

been  e roded  (F igure  10)  .  To ta l  th i ckness  o f  the  fo rmat ion

ranges  f rom approx imate ly  100  fee t  a t  the  wes te rn  edge  o f  the

Great  P la ins  to  500 fee t  near  the  eas tern  Montana border .

Sandstone th ickness  ranges  f rom 40-150 fee t  in  western  Montana,

to  less  than 50  fee t  in  eas tern  Montana.

Because the  swi f t  Format ion  usua l ly  occurs  a t  depth  be low

the  sur face ,  i t  has  no t  been  ex tens ive ly  u t i l i zed  as  an

aqu i fe r .  Thus ,  most  o f  the  water  in fo rmat ion  ava i lab le  on  the

aqu i fe r  has  come f rom o i l  we l1s .  Accord ing  to  th is  in fo rmat ion ,

we l l  y ie lds  can be  as  grea t  as  50  gpm where  sands tone th ickness

exceeds  100  fee t .  wa te r  qua l i t y  i s  va r iab le ,  w i th  a  low amount

o f  d i sso lved  so l ids  p resen t  near  the  ou tc rop ,  bu t  inc reas ing

rap id ly  w i th  d is tance f rom the  ou tc rop .

M T S S  I S S  T P P I A N  - A O U T F E R

I t lad ison Group

This  g roup cons is ts  p r imar i l y  o f  mar ine  l imestone,

(do lomi t i zed  in  p laces)  w i th  the  uppermost  fo rmat ion  grad ing

in to  anhydr i te .  Th is  aqu i fe r  i s  p resent  th roughout  most  o f  the

s ta te '  ou tc ropp ing  in  numerous  loca t ions  in  wes te rn  and  cen t ra l

Montana,  and is  found a t  depth  in  eas tern  l ton tana (F igure  11)  .

Th ickness  o f  th is  g roup is  var iab le ,  w i th  a  max imum th ickness  o f
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F i g u r e  1 0 . Swi f t  aqu i fe r .
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:
1r000  fee t  occur r ing  a long  a  t rough  ex tend ing  f rom the  B ig  Snowy

Mounta ins  nor theas tward  to  the  Wi l l i s ton  bas in .

The l4ad ison Group appears  to  have h igh  po ten t ia l  as  an

aqu i fe r .  Because o f  th is ,  severa l  tes t  we l1s  have recent ly  been

dr i l l ed  in  the  nor thern  Grea t  P la ins ,  w i th  resu l t s  ind ica t ing

tha t  we l l  y ie lds  
1an 

be  ex t_remely  var iab le .  Water  qua l i t y  i s

a lso  var iab le ,  w i th  d isso lved so l ids  conten t  dependent  upon

outc rop  prox imi ty .
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a' GROUND-WATER_TSSUES

The f ina l  pa r t  o f  th i s  repor t  i nc ludes  a  b r ie f  d i scuss ion  o f

f i f teen  issues  concern ing  ground-water  qua l i t y  and quant i t y  in

Montana.  These issues  are  no t  p resented  in  o rder  o f  impor tance;

al l  wi l l  have an i rnpact on the future of  ground-water

deve lopment  in  the  s ta te .  The issue sec t ions  were  wr i t ten  by

ind iv idua ls  f rom var ious  s ta te  and federa l  agenc ies ,  and

un ivers i t ies  in  Montana.  As  such,  these sec t ions  do  no t

necessar i l y  re f lec t  the  v iews o f  the  DNRC admin is t ra t ion .  The

author  o f  each issue sec t ion  represents  the  agency  tha t  dea ls

wi th  the  par t i cu la r  i ssue and as  such is  capab le  o f  p resent ing

the  issue and i t s  rami f i ca t ions .

A . -SURFACE- WATER,/GROUND-WATER - INTERACTIONS.- - - B i 1 1'*Woe s sner ;-"

Untve r s i tv- of '  -Montana

I  ssue -  f  dent i f  i -cat ion

As sur face  water  resources  become appropr ia ted  and poss ib ly

degrade in  qua l i t y r  new and some ex is t ing  water  users  w i l l  sh i f t

to ground-water in order to meet new water denands. The

in te rac t ion  o f  g round water  and sur face  water  w i l l  b r ing  sur face

water  and sha l low ground-water  appropr ia to rs  in to  conf l i c t  and

create  d i f f i cu l t ies  fo r  regu la to ry  agenc ies  invo lved v r i th  water

r igh ts  and water  management .  The fo l low ing  is  a  b r ie f  rev iew o f

the  hydro log ic  p r inc ip les  invo lved in  sur face  water /g round-water
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i n te rac t ion .  Th is  i s  inc ruded to  g ive  the  reader  a  techn ica l

unders tand ing  o f  s t ream-aqu i fe r  sys tems.

s t reams,  r i ve rs ,  1akes ,  reservo i rs  and  i r r i ga t ion  cana ls  can

a l l  in te rac t  w i th  g round-water  f low sys tems.  A  ground-water

f low sys tem cons is ts  o f  recharge water  wh ich  perco la tes  in to  the

satura ted  ear th  mater ia ls ,  the  na tura l  movement  o f  water  th rough

porous  ear th  mater ia l  and d ischarge or  ou t  f low o f  g round water

e i ther  to  a  sur face  water  sys tem or  to  another  g round-water

sys tem (F igure  12)  .  sur face  water  has  the  po ten t ia l  to  add

water by downward seepage to an under ly ing ground-water system

or  rece ive  ground-water  in f low wh ich  is  added to  the  to ta l  water

in  the  su r face  sys tem,  (F igure  13) .

The in te rac t ion- in te rconnect ion  o f  g round-water  and sur face

water  sys tems is  ev idenced by  the  cont inued s t ream f low seen in

the  la te  fa l l  and  w in te r  when a l l  p rec ip i ta t ion  is  s to red  on  the

ground as  snow pack .  s t reams wh ich  are  rece iv ing  ground-water

in fLow cont inue to  f1ow.  Those s t reams tha t  a re  no t  connected

to  the  loca l  g round-water  sys tem fo r  a l1  o r  even par t  o f  the

year  do  no t  f low dur ing  th is  t ime.  rn  the  spr ing  and summer

ground-water  d ischarge to  s t reams prov ides  a  base f low wh ich  is

augmented by overrand f low of  ra infal l  and snow mert  waters

(F igure  14) .

S t reams can a lso  be  sources  o f  recharge to  the  ground-water

sys tem when spr ing  runof f  occurs  and the  s t ream leve l  r i ses

above the  ground-water  tab le .  As  a  resu l t ,  some s t ream water
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o

seeps in to  the  bank  and adds  water ,  ca l led  bank  s to rage,  €o  the

ground-water  wh ich  is  s lowly  re leased back  to  the  s t ream as  the

f lood  s tage  recedes  (F igure  15) .

Ground-water  in te r re la t ionsh ips  w i th  lakes  and reservo i rs

are  s imi la r  to  r i vers  in  tha t  under  var ious  cond i t ions  they  can

rece ive  ground-water  d ischarge or  recharge the  ground-water

sys tem depend ing  on  the i r  pos i t ion  re la t i ve  to  the  f low o f

g round  wate r  (F igure  16) .

l lany  k inds  o f  in fo rmat ion  are  c r i t i ca l  when a t tempt ing  to

quant i f y  the  degree o f  in te rac t ion  be tween var ious  sur face  water

systems and one or more ground-water systems including the

annua l  p rec ip i ta t ion ,  evapora t ion ,  use  o f  water  by  p lan ts ,  the

channe l  o r  lake  bed sur face  area ,  the  type  o f  geo log ic  na ter ia l

nak ing  up  the  banks ,  shore l ine  and bo t tom,  the  hydro log ic

proper t ies  o f  the  ground-water  sys tem (such as  the  ease a t  wh ich

i t  t ransn i t s  wa te r )  ,  and  over l y ing  so i l -  mo is tu re  zone .  Eas ies t

to  v isua l i ze  i s  the  in te rac t ion  be tween the  water  tab le

ground-water  sys tem,  wh ich  is  the  f i rs t  g round-water  sys tem

encountered  be low land sur face ,  and sur face  water .  However ,

deeper ground-water systens separated from the water table by

f ine-gra ined or  t igh t ly -cemented ear th  mater ia l  may be  to ta l l y

or  par t ia l l y  connected  to  the  water  tab le  sys ten  and hence the

sur face  wate r  sys tem (F igure  I7 )  .
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a

Ground-water  sys tems shou ld  be  v iewed as  a  s tack  o f

sys tems.  Un less  f rac tu res  ex tend ing  th rough a  th ick  por t ion  o f

the  s tack  ex is t  and thus  per rn i t  g round-water  f low f rom great

dep ths  to  the  su r face  as  a t  G ian t  Spr ings  a t  Grea t  Fa l l s r  l a rge

quant i t ies  o f  g round water  w i l l  no t  eas i l y  migra te  upward  to

d ischarge to  sur face  water .  sur face  water  w i l l  no t  d i rec t l y

recharge the  deeper  g round-water  sys tems un less  i t  seeps  in to  an

area a t  wh ich  the  conduct ive  ear th  rna ter ia l  ou tc rops .

In  Montana,  the  punp ing .and consumpt ion  o f  a  por t ion  o f

water f rom shal low ground-water systems for consumptive

i r r iga t ion ,  mun ic ipa l ,  o r  indus t r ia l  use  can in  some s i tua t ions

reduce the  sur face  f low o f  hydr .au l i ca l l y  connected  sur face  water

resources  (F igure  18) .  Converse ly ,  the  reduc t ion  o f  a  reservo i r

o r  a  s t ream water  1eve l  when these bod ies  o f  water  a re

recharging the ground-water system can reduce the recharge to

assoc ia ted  g round-wate r  sys tems (F igure  18) .

As  the  quant i t y  o f  sur face  water  and ground water  i s

in te rconnected  so  is  the  qua l i t y .  cons t ruc t ion  o f  un l ined

se$rage t rea tment  lagoons,  indus t r ia l  s to rage ponds,  mi11  ta i l ing

ponds and f ly ash ponds, for  exampler rndy recharge poor qual i ty

water  to  the  ground-water  sys tem.  poor  qua l i t y  g round water

such as  c rea ted  by  indus t r ia l  was te  d isposa l ,  chemica l  sp i l lage ,

and min ing  opera t ions ,  may d ischarge to  a  sur face  water  sys tem
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F 1  r t t r r o  I  x The e f fec t  o f  pumoing  we ' l l s  on  the  ra te  o f  g round-water  f low
to a gai  n i  ng s t ream (A) .  Heavy pumpi ns ' i  ntercept i  ng s t ream
f low (B) .  Change  in  the  g round-wate r  recharge  resuTts  in  a
reduct ' ion of  the water tabl  e ' in a connected reservo' i  r  and
s t ream sys tem.
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I  n te rcept ' i  on  o f
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reduced by 

' lower

s tage Lower water tabl  e
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thus  chang ing  sur face  water  qua l i t y .  Converse ly ,  po l lu ted

s t reams can in  some cases  recharge ground water  wh ich  is  be ing

u t i l i zed  fo r  wa te r  supp l ies .

S ta tu tes

Ground  wate r  under  sec t ion  85-2 -501 ,  MCA,  i s  de f ined  as

n . . .any  wate r  benea th  the  land  sur face  o r  benea th  the  bed  o f  a

s t ream,  1ake ,  reservo i r  o r  o ther  body  o f  su r face  wate r ,  and

wh ich  i s  no t  a  par t -o f ' tha t  su r face  wate r .n  The  DNRc wate r

R igh ts  Bureau uses  th is  de f in i t ion  o f  g round water  in  i t s

regu la to ry  p rogram.  Th is  i s  d i f fe ren t  f rom a  techn ica l

de f in i t ion  wh ich  wou ld  de f ine  ground water  as  a l l  water  wh ich

occurs  in  the  zone o f  sa tura t ion  wh ich  is  a t  g rea ter  than

atmospher ic  p ressure .  Th is  wou ld  inc lude a l l  water  be low the

water  tab1e.  From the  prev ious  sec t ion ,  i t  i s  ev ident  tha t  the

shal ' low water table ground-water system and sometimes deeper

ground-water  sys tems are  connected  to  the  sur face  water  e i ther

by  prov id ing  i t  w i th  a  source  o f  in f low or  by  rece iv ing  recharge

dur ing  a l l  o r  pa r t  o f  the  year .

Cur ren t ly ,  DNRC not ices  ex is t ing  appropr ia to rs  o f  bo th

ground water  and sur face  water  in  s i tua t ions  where  an

app l ica t ion  fo r  g round water  over  100 ga l lons  per  minu te  (gpn)

appears  to  be  connected  to  a  sur face  water  source .  Th is

app l i ca t ion ,  i f  g ran ted ,  i s  cons idered  a  g round-wate r

appropr ia t ion .



In support  of  th is procedur_e to not ice both surface water

and ground-water  appropr ia to rs  in  app l i can ts  where  ground water

is  hydrau l i ca l l y  connected  to  a  s t ream,  DNRC re fers  to  the

dec is ion  in  the  mat te r  o f  pe rn i t  No .  14 t965-g418  ( the  Boone

Case)  p roposed by  R.S.  Sandqu is t .  In  th is  case,  the  app l ican t

for the permit  intended to punp ground water f rom a sump which

was loca ted  in  a  s lough ad jacent  to  the  Bou lder  R iver ,  Je f fe rson

County ,  fo r  i r r iga t ion  purposes .  The app l ica t ion  was den ied  on

the  bas is  tha t  the  app l ican t  wou ld  ac tua l l y  be  dep le t ing  sur face

water  and thus  adverse ly  a f fec t ing  pr io r  sur face  r igh ts .  DNRC

recogn izes  the  phys ica l  connect ion  o f  sha l low ground water  to

sur face  water  and t rea ts  new ground-water  app l i ca t ions

accordingly,  but  when the appl icat ion is approved, the perrni t  is

f i led  as  a  g round-water  app l i ca t ion .  But ,  th is  p rocedure  is  in

cont rad ic t ion  to  the  T i t le  85 ,  MCA,  Water  Use de f in i t ion  o f

g round water ,  where  on ly  water  f low ing  in  deeper  conf ined

aqu i fe rs  no t  d ischarg ing  to  sur face  water  a t  any  po in t  wou ld

1ega l Iy  be  de f ined as  ground water .

Th is  de f in i t i on  o f  g round  wate r  (sec t ion  85-2 -501 ,  MCA)  a lso

may prevent water resource management opportuni t ies such as

con junc t ive  use  o f  g round water  and sur face  water .  Con junc t ive

use could become a valuable water management method to create

new water  deve lopment  in  bas ins  where  sur face  water  and ground

water  a re  cur ren t ly  deve loped separa te ly .
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Ground-water  appropr ia t ion  reques ts  fo r  less  than 100.gpm

which  may be  w i thdrawing  water  f rom a  sha l low sur face-water

connected  ground-water  sys tem are  exc luded by  law (g5-2_306,

McA)  f rom the  s tandard  permi t  requ i rements .  However ,  the  D l lRc
does have the  procedure  descr ibed in  the  above paragraph to
pro tec t  ex is t ing  sur face  water  users  and manage the  hydro log ic

sys tem.  Ev 'en  though the  procedure  to  p ro tec t  sur face  water

users  ex is ts  (e .g .  the  Boone  case) ,  g round-wate r  appropr ia t ions

less  than 100 gpm are  in  most  cases  approved w i thout  de termin ing

i f  the  we l l  has  any  hydrau l i c  connect ion  to  a  sur face  water

source .

DHESrs  water  eua l i t y  Bureau and so l id  waste  Management

Bureau and DsL use techn ica l  de f in i t ions  o f  g round water  very

s imi la r  to  the  prev ious ly  descr ibed techn ica l  de f in i t ion .  The
water  Qua l i t y  Bureau uses  nwater  occupy ing  vo ids  w i th in  geo log ic

s t ra ta  and w i -Lh in  the  zone o f  sa tura t ion"  fo r  the i r  new proposed

ground-water  regu la t ions  (Montana Ground Water  po l lu t ion  Cont ro l
Sys tem Ru le  16 .20 .1001(5 )  ) .  DsL  de f ines  g round  wate r  as

"subsur face  water  tha t  f i l 1s  vo id  open ings  in  a  rock  or  so i l
mater ia l  to  the  ex ten t  tha t  they  are  cons idered water  sa tura ted '
(S t r ip  and Underground Mine Ru les  and Regu la t ions ,  Ru le

26  '4  ' 301  (2s1  1  .  The  sor id  was te  Management  Bureau  bas ica l l y  uses
wate r  Qua l i t y rs  g round-wate r  de f in i t i on .  These  agenc ies  a re
pr imar i l y  concerned about  g round-water  qua l i t y  and recogn ize  the
in te rconnect ion  o f  sur face  and ground-water  resources  in
in te rpre ta t ion  and en forcement  o f  the i r  ru res .  The bas ic
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d i f fe rence  be tween the  DNRC ground-wate r  de f in i t i on  (s5 -2 -501 ;

McA)  versus  o ther  s ta te  agency  de f in i t ions  is  tha t ,  under  the

DNRC def in i t ion ,  some ground water  i s  cons idered as  sur face

wate r  when  i t  i s  techn ica l l y  g round  wate r ,  whereas  the  o ther

agenc ies  t rea t  the  sur face  water  sys tem and near  sur face

ground-water system as part  of  a hydrologic system, not as

d is jo in ted  un i t s .

Opt ions

t l ta intain the status quo.

2 .  Def ine  ground water  fo r  DNRC in  sec t ion  g5-2-501,  McA,

a long techn ica l  l ines  as  prev ious ly  d iscussed.  Th is  wou ld

reso lve  the  cont rad ic t ion  be tween the  DNRC procedure  on  ground

water /sur face  water  in te rac t ion  and the  lega1 ground-water

de f in i t i on .

3 .  DNRC cou ld  t rea t  a l l  appropr ia t ion  o f  sha l l -ow ground

water  wh ich  wou ld  reasonab ly  be  connected  to  sur face  rva ter  as

sur face  water  appropr ia t ions .  Each app l ica t ion  cou ld  be  tes ted

by  hydrogeo log ic  se t t ing ,  spec i f i c  hydrogeo log ic  tes t ing  and

sur face  f low data  to  de termine i f  i t  shou ld  be  t rea ted  as  a

sur face  water  appropr ia t ion  or  a  g round-water  appropr ia t ion .

1 .

4 .  In i t i a te  lega1  research  in to

poss ib le  under  p resent  s ta tu tes ,  I f

leg is la t ion  cou ld  then be  in t roduced

vrhether  con junc t ive  use  is

th is  i s  no t  poss ib le ,

wh ich  recogn izes  tha t
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ground water  and sur face  water  a re  o f ten  d i rec t l y  l inked ind

tha t  when  such  l i nkage  ex is ts  o r  i s  1 ike1y  to  ex is t ,  the  two

cou ld  be  dea l t  w i th  con junc t ive ly  ins tead o f  separa te ly .

5 .  A  s tudy  on  the  degree o f  sur face  wate t /g round-water

in te rconnect ion  in  var ious  hydro log ic  se t t ings  in  the  s ta te ,

such as  a I Iuv ia l  va l leys  in  the  western  bas ins  and in  the  For t

Un j -on  reg ion ,  cou ld  be  under taken.  In fo rmat ion  ga thered by  th is

s tudy  wou ld  be  he lp fu l  in  the  adn in is t ra t ion  o f  var ious  s ta te

agenc ies r  du t ies .  Th is  in fo rmat ion  cou ld  a lso  be  used  to  po in t

ou t  a reas  where  ground-water  oppor tun i t ies  cou ld  be  deve loped.

6  (a )  .  Amend the  Water  Use law to  e l im ina te  the  100 gpm

exc lus ion .

(b) .  Arnend the Water Use law to reduce the 100 gpm

exc lus ion  to  some lesser  ra te .

(c ) .  Requ i re  th rough  leg is la t ion  o r  p rocedure  changes  tha t

the  DNRC Water  R igh ts  Bureau screen a l l  g round-water

app l ica t ions  under  100 gpm to  de termine i f  we l l s  a re

hydrau l i ca l l y  connected  to  a  sur face  water  source .

B. . GROUND-WATER-.OPPORTUNI'TIES" _-"Marvin--Mi11er ;-MBMG

I  s sue -- Ident i f  icat ion

Ground water  i s  a  resource  tha t  po ten t ia l l y  has  t remendous

economic value to Montana, and yet is under-ut i l ized. For some
L)
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agr i cu l tu ra l ,  mun ic iPa l ,  and  indus t r ia l  needs ,  g round  wate r  ia

o f ten  over looked in  favor  o f  more  common eng ineer ing  so lu t ions

o f  deve lop ing  o r  ex tend ing  sur face  wate r  resources .  Us ing

sur face  wate r  a lone  in  some cases  can  be  subs tan t ia l l y  more

expens ive  and less  dependab le  than u t i l i z ing  ground water  e i ther

by  i t se l f  o r  in  con junc t ion  w i th  sur face  l ra te r .

Examples  o f  po ten t ia l  g round-water  oppor tun i t ies  tha t  a re

be ing  over looked  a re  numerous .

fn  nor theas tern  Montana (Sher idan,  Dan ie ls ,  and Rooseve l t

count ies) ,  an  anc ien t  abandoned channe l  o f  the  Missour i  R iver

l ies  h idden underneath  g lac ia l  depos i ts .  Grave l  beds  in  the

channe l  can  prov ide  la rge  y ie lds  o f  water  to  we l1s ,  bu t

deve lopment  o f  the  aqu i fe r  fo r  i r r iga t ion  has  proceeded s1ow1y

on a  haphazard  bas is ,  d iscouraged by  a  lack  o f  in fo rmat ion  on

the  aqu i fe r rs  geograph ic  ex ten t ,  s to rage  and  wate r  qua l i t y ,  as

we l l  as  by  fears  o f  over -deve lopment .

A long  the  lower  B ig  Ho le  R ive r ,  i r r i ga to rs  us ing  sur face

water  face  severe  and unpred ic tab le  shor tages  dur ing  la te -season

per iods .  The eng ineer ing  remedy cons iderd  was to  cons t ruc t  a

reservo i r  i n  the  upper  reach  (o r  t r i bu ta r ies )  to  s to re  runo f f

fo r  such t imes.

An a l te rna t ive  to  reservo i r  cons t ruc t ion  may be  the

ins ta l la t ion  and use o f  h igh-capac i ty  we l ls  a long the  upper
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reach to  augment  the  r i ver  dur ing  t imes o f  1ow f1ow.  The -

aqu i fe r  in  the  upper  reach cou ld  then serve  as  a  na tura l

reservo i r  tha t  wou ld  be  recharged  dur ing  per iods  o f  h igh

runo f f .  Th is  con junc t i ve  use  o f  su r face  and  g round  wate r  has

not  been ser ious ly  cons idered probab ly  because o f  the  lack  o f

hydrogeo log ic  da ta  needed to  de termine i t s  feas ib i l i t y .  fn  most

water  resources  feas ib i l i t y  s tud ies ,  la rge  sums o f  noney  are

o f ten  a l loca ted  fo r  su r face  s to rage  a l te rna t i ves ,  however ,  funds

to  examine po ten t ia l  g round-water  so lu t ions  have no t  aLways  been

sough t  o r  ava i lab le .

Sed inent  f rom i r r iga t ion  prac t ices  on  the  Greenf ie ld  Bench

a long Muddy c reek  (Te ton  and chouteau count ies)  i s  c rea t ing  a

severe  prob lem in  the  sun R iver .  Th is  has  been c lass i f ied  as

Montana 's  number  one water  qua l i t y  p rob le rn  in  the  water  eua l i t y

Bureaurs  1982  305-B  s tudy  (DHES I982) .

Poss ib le  remed ies  be ing  cons idered fo r  th is  p rob le rn  inc lude

const ruc t ion  o f  a  sed inenta t ion  reservo i r  on  Muddy Creek  and the

l in ing  o f  i r r iga t ion  d i tches  on  the  Greenf ie ld  Bench to  reduce

the  ground-water  d ischarge to  Muddy c reek .  Another  poss ib le

so lu t ion  is  to  leave the  ups t ream d i tches  un l ined,  encourage

recharge to the ground-water system rather than runoff  f rom

excess  i r r iga t ion  water r  and ins ta l l  h igh  capac i ty  we l ls  o r

ground-water  d ra ins  to  p rov ide  i r r iga t ion  water  on  the  lower

por t ions  o f  the  Greenf ie ld  Bench.  The re -use o f  g round water

may reduce i r r iga t ion  re tu rn  f lows and assoc ia ted  sed iment  to

Muddy Creek and the Sun River.
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A major  source  o f  mun ic ipa l  water  fo r  the  C i ty  o f  He lena is

the  Ten Mi le  Creek  sys tem.  Much o f  the  t ime,  tu rb id i ty  o f  the

water  exceeds EPArs  min imum acceptab le  s tandards .

The proposed renedy is the construct ion of  a cost ly

t rea tment  p lan t .  An  a l te rna t , i ve ,  no t  g iven  ser ious

cons idera t ion  because o f  lack  o f  conc lus ive  da ta ,  wou ld  be  the

cons t ruc t ion  o f  h igh-capac i ty  weI ls  to  w i thdraw water  f rom the

aqu i fe rs  under ly ing  the  l le lena Va11ey.  Th is  water  p robab ly

wou ld  no t  requ i re  t rea tment .  Desp i te  p rorn is ing  hydrogeo log ica l

ind ica t ions ,  add i t iona l  da ta  a re  needed to  de termine the

ava i lab i l i t y  o f  water ,  i t s  qua l i t y ,  any  po ten t ia l  inpac ts  o f

inc reased w i thdrawals  on  ex is t ing  users ,  and the  cos t  o f  we l ls

and assoc ia ted  water l ines  compared to  a  t rea tment  p lan t .

The C i ty  o f  Bozeman a lso  has  a  water  shor tage prob lem and a

water  po l lu t ion  prob le rn  in  the  spr ing  season.  The C i ty  i s

cur ren t l y  us ing  near l y  a l l  the  su r face  wate r  r igh ts  ava i lab le  to

i t .  One o f  the  water  supp ly  reservo i rs  (Mys t ic  Lake)  was

breached th is  year  fo r  sa fe ty  reasons .  Each spr ing  there  is  a

tu rb id i ty  p rob lem wh ich  produces  a  po ten t ia l  hea l th  hazard .  To

respond to  th is  p rob len  a  new water  p lan t  i s  be ing  cons t ruc ted .

Overa l l ,  the  water  supp ly  s t ra tegy  fo r  the  c i ty  has  revo lved

around sur face  water .  Research  a t  Montana Sta te  Un ivers i ty

dur ing  the  pas t  year  suggests  tha t  g round water  may be  a  v iab le

par t  o f  the  water  supp ly  p ic tu re  fo r  Bozeman.  Sources  migh t ,
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a i nc lude water  f rom subsur face  Quaternary  va l leys  or  aL luv ia l

va l leys  i f  adequate  recharge can be  ident i f ied .  One source  o f

recharge migh t  be  water  spread ing  o f  spr ing- f lood water ,  The

Madison Aqu i fe r  may a lso  be  a  po ten t ia l  g round-water  source  fo r

the  c i ty .  Ground water  cou ld  augment  the  c i ty rs  water  supp ly ,

decrease the  water  shor t fa l l ,  and  reduce or  e l im ina te  the  spr ing

season contaminat ion  prob lems.  Thus ,  g round water  needs  to  be

ser ious ly  s tud ied  as  a  wa te r  source  in  Bozeman.

Ut i l i za t ion  o f  g round-water  heat  pumps is  a  spec ia l

g round-water  oppor tun i ty  in  Montana.  Over  much o f  the  s ta te ,

ample  ground water  i s  ava i lab le  (5  to  10  ga l lons  per  minu te)  to

sat isfy th is new concept in home heat ing.  I leat  pumps are now

ava i lab le  tha t  can  ex t rac t  enough heat  f rom re la t i ve ly  co ld

ground water  (aSo to  50oF)  to  hand le  many home heat ing

requ i rements  even w i th  Montanats  co ld  w in te r  tempera tures .

Heat  f rom ground water  i s  re la t i ve ly  econon ica l  compared

wi th  convent iona l  sys tems,  par t i cu la r ly  in  ru ra l  a reas  where

e lec t r i c i t y  o r  Lp  gas  are  u t i l i zed .  Desp i te  the  economic

advantages, only a few ground-water heat pumps have been

instal led in t lontana, most of  those being in commercial

bu i ld ings .  The lack  o f  w idespread use o f  the  ground-water  heat

pump can be at t r ibuted to lack of  informat ion about heat pumps,

ground-water  ava i lab i l i t y ,  qua l i t y ,  tempera turesr  and

regu la t ions  concern ing  re tu rn  we l ls  and water  d isposa l .
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Deep grave ls  wh ich  are  ar tes ian  aqu i fe rs  in  the  xa1 isp .e l l  ' :

va l ley  a re  known to  p rov ide  up  to  2  tOO0 ga l lons  per  minu te  to

we l ls .  Th is  resource  is  be ing  inc reas ing ly  used to  suppor t

agr icu l tu ra l  and subd iv is ion  deve loprnent .  A l though l i t t le

spec i f i c  in fo rmat ion  is  known about  these aqu i fe rs '  se lec ted

wel ls indicate the potent ia l  to supply most water needs in

por t ions  o f ' the  va l ley .  Th is  resource  needs to  be  exp lo red  to

d iscover  any  prob lems w i th  deve lopment  wh ich  cou ld  inc lude

poten t ia l l y  la rge  drawdowns,  decreased subsur face  f lows to

F la thead Lake,  and whether  o r  no t  la rge  sca le  deve lopment  i s

economica l l y  v iab le .

The intermontane basins (val leys) of  western Montana contain

many o f  Montanars  la rger  popu la t ion  centers  fo r  ins tance,

Missou la  in  the  Missou la  Va l1ey ,  and Bozeman in  the  Ga l la t in

Va1 ley .  As  sur face  water  resources  become more  appropr ia ted  and

water  t rea tment  cos ts  r i se ,  more  a t ten t ion  w i l l  need to  be  pa id

to  a l te rna t ive  water  sources .  The deeper  sed inents  in  these

va l leys  are  unexp lored  bu t  may represent  a  po ten t ia l  resource

tha t  cou ld  p roduce la rge  supp l ies  o f  water .

Statutes

There  are  no  s ta te  s ta tu tes  tha t  spec i fy  the  deve lopment  o f

g round-water  oppor tun i t ies  in  Montana.  I lowever ,  ex is t ing

leg is la t ion  such as  I tB  705 and t t . lR  54  (For t  Un ion  c round-water

Study)  and HB 733 (Ar tes ian  Bas in  s tudy)  d i rec t  MBMG to
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f under take  s tud ies  o f  the  ground-water  resources  o f  Montana. .

These s tud ies  are  done in  coopera t ion ,  where  prac t ica l r  w i th  t ,he

USGS'  DNRC'  DSL '  DHES and o ther  l i ke  agenc ies '

Options

Cont inue on  the  present  course  o f  1 i t t1e  or  no  ac t ion .1 .

2 . Try  to  an t ic ipa te

development can have strong

this opt ion,  encouragement

a lso  be  des i rab le .

and s tudy  areas  where  ground-water

soc ia l  and economic  benef i t s .  Under

of  wise and prudent development would

v

3. Under take  a  de ta i led  s ta tewide  ground-water  s tudy

program.  Th is  cou ld  be  done on  an  aqu i fe r  bas is ,  county  bas is t

o r  watershed bas is .  Data  f rom these s tud ies  wou ld  supp lement

data  in  the  ground-water  in fo rmat ion  center .

4 . Manda te  tha t  q round  wa te r  be  cons ide red  as  an

a l te rna t ive  whenever  feas ib i l i t y  s tud ies  fo r  water  resource

ava i lab i l i t y  a re  done.

C :'"- SAL INE - S EEP'.'-'-Marv in -tti"l'1-e r"; -'MBMG

I s su e--fd ent if icat'i on

The widespread occurrence and rapid growth of  sal ine seeps

on or adjacent to cul t ivated drylands has become one of  the most
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ser ious  conserva t ion  prob lems in  the  Great  p la ins  reg ion  o f

Nor th  Amer ica  (Ferguson,  e t - -a1 .  1972) .  Dry land sar in i ty ,  hard ly

recogn ized 35  years  dgor  has  now laken approx imate ly  2  mi l l ion

acres  ou t  o f  c rop  produc t ion  in  the  un i ted  s ta tes  and canada

(Vander  P luym 1978) .  Equa l ly  ser ious  as  the  loss  o f  a rab le  land

is  the  1oca l  and po ten t ia l  reg iona l  de ter io ra t ion  o f  sur face  and

sha l low ground-water  resources  wh ich ,  in  many areas ,  a re  the '

p r inary  sources  o f  po tab te  water .  S ign i f i can t  concent ra t ions  o f

t race  meta ls r  ds  we l l  as  h igh  nu t r ien t  l eve ls ,  have  been  found

in many ground-water and surface water samples (Donovanr -e.b-_dl .

1979) .  A  number  o f  l i ves tock ,  w i ld l i f e ,  and  f i sh  k i l 1s  have

been no ted  and are  ber ieved to  be  d i rec t l y  re la ted  to  the

sa l ine-seep prob lem.

A schemat ic  d iagram i l lus t ra t ing  the  fo rmat ion  o f  a  typ ica l

sa l ine  seep is  shown in  F igure  19 .  Dry land sa l in i ty  i s  caused

by a  combina t ion  o f  cu l tu ra l ,  c f imat ic ,  and hydrogeo log ica l

cond i t ions .  The impor tance o f  any  one o f  these fac to rs  may vary

s ign i f i can t l y  f rom area  to  a rea ,  bu t  the  fo rmat ion  o f  sa l ine

seep fo l lows the  same genera l  p rocess  th roughout  the  reg ion .

F t t i s  p rocess  s ta r ts  w i th  excess  water  percora t ing  downward

beneath  the  roo t  zone,  p ick ing  up  so luab le  sa l ts ,  accumula t ing

on sha l low,  less-permeab le  layers  ( typ ica l ry  share)  and fo rming

a local  ground-water f low system. The f low system moves sal ine

water  f rom the  recharge to  the  d ischarge area  (seep)  where  i t

evapora tes ,  depos i t ing  the  sa l ts  on  the  sur face .
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Any land-use prac t ice  wh ich  a l lows excess  mois tu re  to  "

migra te  downward  th rough the  so i l  p ro f i le  beneath  the  roo t  zone,

can cont r ibu te  to  the  fo rmat ion  and growth  o f  d ry land sa l in i ty .

A  number  o f  land-use prac t ices  have been no ted  as  cont r ibu t ing

to sal ine seep, but by far  the nost inportant change in the

nor thern  p la ins  i s  the  w idespread use o f  the  a l te rna le

crop- fa I low (summer- fa l Iow) '  fa rming  sys tem,  Most  so i l s  s to re

on ly  4  to  8  inches  o f  water  in  the  roo t  zone dur ing  a  fa l low

per iod ,  Once recharged by  prec ip i ta t ionr  B t ry  add i t iona l  water

en ter ing  the  so i l  moves  to  the  water  tab le  and may resur face

downslope as a sal ine seep. Sandy soi ls which have very l imi ted

ho ld ing  capac i ty  and a l low water  to  in f i l t ra te  rap id ly ,  can

readi ly recharge the local  ground-water f low system. Because of

the widespread use of  the summer-fal low system (tabulated by the

U.S.  Dep t .  o f  Agr i cu l tu re  -  Agr i cu l tu ra l  S tab i l i za t ion

Conserva t ion  Serv ice  (ASCS)  to  be  12 .3  mi l l ion  acres  in  Montana

a lone)  re la t i ve  to  o ther  land-use prac t ices ,  i t  becomes apparent

why i t  is  the dorninant cause.

Eydrogeo log ica l  cond i t ions  conduc ive  to  the  fo rmat ion  o f

sa l ine  seep ex is t  over  more  than 228 tO}O square  n i les  in  the

Nor th  Amer ican Great  P la ins  (Mi11er  1971;  l i l i l l e r r  € !3 } , .  1979)  .

The dominant cropping system over th is ent i re region is the

a l te rna te  c rop- fa l low fa rming  sys tem.  Accura te  es t imates  o f

seep deve loprnent  a re  d i f f i cu l t  to  ob ta in ,  par t i cu la r ly  fo r  the

ear l ier  days when the problem was much smal ler  and farmers vrere

unaware  o f  i t s  ex is tence.
-l

v
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The genera l  d is t r ibu t ion  o f  sa l ine  seeps  in  Montana is  shown

in  F igure  20 .  The  map and  the  es t imate  o f  200 '000  ac res  a re

based on  an  aer ia l  and f ie ld  reconna issance survey  conducted  by

the  MBMG in  1978  (M i l l e r '  e t -a1 .  1978) .

On a  reg ionwide  bas is ,  the  acreage o f  sa l ine  seep appears  to

be expand ing  a t  an  average ra te  o f  about  10 t  a  year  (F igure  2r . )

( t i l i } Ie r  1971 ;  Bah ls  and  Mi ]1er  1973 ;  M i } le r ,  C t :31 .  1981)  .  The

ra te  var ies  subs tan t ia l l y  f rom year  to  year ,  depend ing  upon

c l ina te ,  bu t  the  genera l  t rend is  toward  s ign i f i can t  inc rease.

Af te r  each wet  cyc le  (years  w i th  average to  above average spr ing

prec ip i ta t ion) ,  expans ion  o f  seep areas  by  20  to  200 percent  i s

not uncommon (Halverson and Black ] rg7 4i  observat ion by personnel

f rom the  ASCS,  MBMG,  and Tr iang le  Conserva t ion  D is t r i c t ) .  On

the  o ther  hand,  very  l i t t le  o r  no  expans ion  may occur  dur ing  dry

cyc les .

As  no ted  ear l i e r ,  the  reg iona l  de te r io ra t ion  o f  su r face  and

sha l low ground-water  resources  are  equa l ly  as  ser ious  as  the

Ioss  o f  ava i lab le  land.  Seep water  commonly  conta ins  g round

water  o f  more  than 25  tO00 mi l l ig rams per  l i te r  (ng / I )  to ta l

dissolved sOIids (TDS) wi th some samples exceeding 50 '000 l l l rg/L

TDS,  cons iderab ly  more  sa l ine  than sea water  a t  an  average o f

361000  rngrz l  TDS ( l { i l l e r  1971 ;  M i l l e r r  .  1978 i  Donovan  and

Mi l le r  1980) .  The  p redominan t  cons t i tuen ts  a re  sod ium'

magnes ium,  su l fa te  and n i t ra te  w i th  unusua l ly  h igh

concent ra t ions  o f  t race  e lements r  po t t i cu la r ly  se len ium.  Sa l ine
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F i  gure  20 . Genera l  d i  s t r i  bu t i  on  o f  sa l  . i  ne  seeos
(Mi1  le r ,  e t  a t  .  1978)  .
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seep is  respons ib le  in  par t  fo r  inc reas ing  sa l ine  po l lu t ion  o f -

Montanars  water .  The growing  unpa la tab i l i t y  o f  severa l

communi ty  water  supp l ies  has  been a t t r ibu ted  to  sa l ine  seep and

n i t ra te  po ison ing  o f  l i ves tock  f rom sa l in i zed  fa rm reservo i rs

has  been  repor ted  in  a  number  o f  a reas  (M i l l e r r  .  1978 ;

f ie ld observat ion and samples col lected by MBMG and DFES Water

Qua l i t y  Bureau  personne l ) ,  Seeps  a re  deve lop ing  par t i cu la r l y  in

areas  under la in  by  co lo rado and Bearpaw sha les  (nor thern

Montana)  hav ing  no  a l te rna te  source  o f  f resh  water  fo r

househo ld '  l i ves tock ,  o r  w i ld l i f e  purposes .  The  demise  o f  tens

and poss ib ly  hundreds  o f  reservo i rs  has  been l inked to  the

sa l ine-seep prob lem (Bah ls  and Mi11er  1973;  Mi l Ie r ,  -98 I .

1978) .  The imp l ica t ions  o f  seep-caused water  po l lu t ion  are

c lear .  Montana is  the  headwater  s ta te  fo r  the  en t i re  Missour i

R iver  Bas in r  and any  s ign i f i can t  degradat ion  o f  water  qua l i t y

here  w i l l  a f fec t  downst ream uses .  Un less  sa l ine  seep is

checked,  p resent  water  uses  such as  dr ink ing ,  recrea t ion ,  and

f i sh  and  w i ld l i f e ,  w i l l  be  se r ious ly  degraded  and  wate r

t rea tment  w i l l  become more  expens ive ,

The bes t  so lu t ion  to  the  prob lem is  to  u t i l i ze  p rec ip i ta t ion

where  i t  fa ] l s ,  be fore  i t  moves  beneath  the  roo t  zone.  Three o f

the  nos t  success fu l  con t ro l  p rac t ices  are :  a )  g rowing

deep- roo ted  perenn ia l  c rops ,  such as  a l fa l fa ;  b )  sw i tch ing  to

f rex ib le  in tens ive  c ropp ing  sys tems ( fo r  fu r ther  in fo rmat ion

see :  Jackson  and  Kru l1  1979 i  B rown and  Mi l l e r  1978 ;  B lack ,  € t

g I .  1981 ;  l l i l l e r ,  
T .  

1981) ;  and  c )  d ra in ing  se lec ted  up land
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f reshwate r  po tho les  (u .s .  F ish  and  w i ld l i f e  1970) .  on  onq .

research  s i te  (H ighwood Bench,  choteau county )  where  these

prac t i ces  were  app l ied  dur ing  the  pas t  r0  years ,  s ign i f i can t

resu l ts  inc lude:  lower ing  the  ground-water  tab le  an  average o f

8 .2  fee ! ;  a  decrease  in  sa l in i t y  o f  g round  wate r  by

approx ina te ly  25  percent  i  a  75  percent  reduc t ion  in  so i l

sa l in i t y  f rom the  upper  2  fee t  in  the  seep area ;  and a  decrease

in  the  sa l t -a f fec ted  a rea  f rom 30  ac res  to  less  than  1  ac re

(Brown and  Mi l1e r  1978 ;  M i11er ,  e t * -a } . .  1981)  .

sa l ine-seep inves t iga t ions  in  Montana began in  1969 by  the

MBMGr MSUr  SCSr  and U.S.  Depar tment  o f  Agr icu l tu re  -  Agr icu l tu re

Research Stat ion at  the request of  the l l ighwood Alkal i  Control

Assoc ia t ion  (HACA -  a  g roup o f  about  7s  fa rmers  in  choteau

County ) .  Fund ing  f rom the  above organ iza t ions  prov ided in i t ia l

research  f ind ings  wh ich  were  presented  a t  the  f i rs t  Sa l ine-Seep

workshop sponsored by  HACA in  r971,  tha t  s t rong ly  suggested  tha t

the  sa l ine-seep prob lem was reg iona l  in  scope and a  much more

ser ious  env i ronmenta l  p rob lem than prev ious ly  thought .

The sal ine-seep program was enlarged af ter  the L973 Montana

Leg is la tu re  passed a  jo in t  reso lu t ion  (sJR 33)  ask ing  the

Governor  to  narsha l l  a l l  s ta te  resources  and seek"emergency  a id

to hal t  seep. Funds adninistered by DSL and approved by the

Governor rs  emergency  sa l ine-seep commi t tee ,  began a  coord ina ted

program to  ge t  con t ro l  o f  the  prob lem.  S ince  then in fo rmat ion
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re la t ing  to  a l l  aspec ts  o f  the  prob lem have been d issemina led  in

pub l i ca t ions ,  con fe rences ,  sympos iums,  workshopsr  f i e ld  tou rs ,

meet ings ,  and  c lass rooms.

Through close cooperat ion and coordinat ion among

researchers ,  fa rmersr  and agenc ies ;  the  or ig in  and deve loprnent

o f  seep has  been eva lua ted  and e f fec t i ve  sa l ine-seep cont ro l

s t ra teg ies  have been deve loped and app l ied  to  smal l  research

s i tes  to  demonst ra te  tha t  the  prob le rn  cou ld  be  cont ro l led  by

u t i l i z ing  the  prac t ices  ment ioned in  the  prev ious  sec t ion .  To

d issen ina te  research  f ind ings  and to  app ly  the  cont ro l  p rac t ices

over  a  la rge  area ,  the  J -979 Leg is la tu re  approved fund ing  th rough

DNRC renewable resource account to create the Tr iangle

Conserva t ion  D is t r i c t  (TCD)  invo lv ing  9  count ies  in  nor thcent ra l

Montana. The TCD goal  is  to provide technical  assistance to

farmers to implement sal ine-seep control  pract ices throughout

the  area .  S ince  1980 over  200 fa rm p lans  have been imp lemented

ina based upon the farmers t r"*"naool  enthusiasm and acceptance

for  the  program,  i t  i s  cur ren t ly  be ing  cons idered fo r  expans ion

to  o ther  a reas  o f  the  s ta te .  Other  ind ica t ions  o f  in te res t  fo r

the seep-control  programs are:  a)  the forrnat ion of  a number of

Ioca l  sa l ine-seep organ iza t ions  w i th in  the  reg ion ;  b )  the  scs  is

cons ider ing  app ly ing  sa l ine-seep cont ro l  p rac t ices  ( the  f i rs t  in

the  na t ion)  to  an  en t i re  watershed in  nor thern  L iber ty  county

and;  c )  the  communi ty  o f  Gera ld ine  has  fo rmed a  sa l ine-seep

associat ion and has appt ied to DNRC Water Development Bureau for

funding to work in the sal ine-seep problern wi th in the town as

wel l  as  the  sur round ing  area .

o
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Statutes

T i t le  85-9-101 and 102 prov ides  fo r  the  es tab l i shment  o f

conservancy  d is t r i c ts  whose purpose is  to  "p revent  o r  con t ro l

f loods ,  e ros ion ,  and sed imenta t ion ;  p rov ide  fo r  regu la t ion  o f

s t ream f lows and lake  Ieve ls ;  improve dra inage and rec la im wet

o r  over f lowed lands . . . ' .  The  t i t l e  a lso  c rea tes  a  Board  o f

Superv isors  whose du ty  i s  !o  opera te  the  conservancy  d is t r i c t

accord ing  to  the  purpose o f  the  Iaw.  The organ iza t iona l  se tup

of  the  TCD is  mode led  a f te r  the  conservancy  d is t r i c t  law and i t

appears  very  func t iona l .

The BLM has  no  fo rmal  ru les  o r  regu la t ions  regard ing  sa l ine

seepr  bu t  does  exerc ise  cont ro l  over  fa rming  prac t ices  Lhrough

i ts  s tewardsh ip  au thor i ty .  Land wh ich  is  p rone to  sa l ine-seep

is  no t  a l lowed to  be  broken,  and land wh ich  is  a l ready  fa rmed

and showing s igns  o f  saL ine  seep is  to  be  nanaged in  a  manner  to

ha l t  sa l ine  seep .

DSL also approaches the sal ine-seep problern on state-owned

land in the same manner as the BLM, except wi th cul t ivated lands

with sal ine-seep problems, the DSL requests the farmers contact

h is  loca l  conserva t ion  d is t r i c t  fo r  adv ice ,  ra ther  than the  DSL

ac t ing  d i rec t l y .
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Options

1.  DSL and federa l  land  management  agenc ies  cou ld :  a )  take

the  lead  in  in i t i a t ing  in tens ive  c ropp ing  p rac t i ces  on  s ta te  o r

federa l  lands  leases  in  sa l ine-seep prone areas ;  b )  p rov ide

incent ives  to  lessees  in  car ry ing  ou t  sa l ine-seep rec lamat ion

p lans  ( in  p lann ing  and imp lementa t ion) ;  and c )  d isa l low break ing

of  range lands  in  sa l ine-seep prone areas  un t i l  above programs

are  we l l  underway.

2 .  Break ing  o f  marg ina l  range lands  in to  c rop lands  in

sa l ine-seep prone areas  shou ld  be  d iscouraged poss ib ly  by

taxa t ion  or  excLus ion  f rom s ta te  o r  federa l  p rograms,  o r  some

other  ne thod.

3 .  Cont inue ex is t ing  TCDIs  educat ion ,  ex tens ion ,  and

demonst ra t ion  program.

4 .  Expand the  present  TCD sa l ine-seep program wi th  an

appropr ia te  inc rease in  fund ing  in to  o ther  a reas  o f  Montana.

5 .  fnc rease fund ing  fo r  research  in  in tens ive  ( f lex ib1e)

cropping systems to overcome economic and management problerns

assoc ia ted  w i th  cur ren t  fa rming  techno logy .

6 .  fn i t ia te  a  p rogram to  eva lua te ' reg iona l  water  qua l i t y

t rends  wh ich  w i l l  ass is t  communi t ies  and landowners  in  ob ta in ing
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potab le  water  supp l ies .  Cur ren t ly ,  the  DNRC Water  Deve lopmenf '

Bureau have l imi ted funds for improvement of  community water

supp l  ies .

D . - - OI L-AND*GAS-'BX'PrrO RAf I'ON-AND'-D EVt L O?!IENT-- --'Debtaf annenan-; -'

DNRE

I ssu e--I dent i f icat'ion

Accord ing  to  recent ly  re leased f igures  by  the  Montana Board

of  O i l  and Gas Conserva t ion ,  a  record  LrJ -49  we l1s  v te re  d r i l led

in  search  o f  o i1  and na tura l  gas  in  Montana in  1981.

Approxirnately 60 seisrnograph companies were bonded. for  work

th roughout  the  s ta te  dur ing  th is  t img (Pers .  Comm. ,  DNRC Oi l  and

Gas D iv is ion  1982)  .  w i t ,h  th is  amount  o f  o i l  and  gas  ac t iv i t y

occur r ing  in  the  s ta te ,  the  po ten t ia l  fo r  resu l t ing  aqu i fe r

de ter io ra t ion  is  g rea t ly  enhanced.

Se is rn ic  d r i l l i ng  p rograms have been in  e f fec t  in  Montana fo r

over  the  pas t  twenty - f i ve  years .  I t  i s  es t imated  tha t  there

have been over  a  n i l l i on  exp lo ra t ion  shot  ho les  dr i l led  in  the

s ta te  dur ing  th is  t ine  (Bond 1975) .  Agu i fe r  damage can resu l t

f rom both  the  dr i l l i ng  and shoot ing  o f  se ismic  shot  ho les .

Ho les  dr i l led  by  a i r - ro ta ry  equ ipment  a re  fa i r l y  c lean,  and in

some cases  the  a i r  ac tua l l y  deve lops  the  aqu i fe r ,  thus

max imiz ing  any  po ten t ia l  in te raqu i fe r  mix ing .  Se ismic  shoot ing

can cause a  change in  aqu i fe r  s t ruc tu re ,  wh ich  wou ld  be

?o



o

charac ter ized  by  a  change in  aqu i fe r  permeab i l i t y .  Th is

s t ruc tu ra l  change cou ld  resu lL  f rom a  mod i f i ca t ion  in  e i ther  the

ar rangement  o f  aqu i fe r  mater ia ls  o r  in  the  cement  tha t  ho lds  the

mate r ia l  toge ther .

The p lugg ing  o f  se ismic  shot  ho les  is  c r i t i ca l  in  de ter r ing

aqu i fe r  de ter io ra t ion .  Depend ing  upon the  type  o f  geo log ica l

mater ia l  p resent ,  the  shot  ho les  nay  sea l  themse lves  s ince  the

ho les  are  uncased and are  prone to  co l lapse.  t lowever ,  in  o ther

cases ,  the  ho les  w i l l  no t  sea l  themse lves ,  and cou ld  cause

s ign i f i can t  hydro log ica l  changes i f  they  are  no t  p roper ly

p lugged.  F igur  e  22  i l l us t ra tes  the  in te raqu i fe r  in ix ing  wh ich

cou ld  occur  in  se ismic  shot  ho1es .

The total  extent of  ground-water problens that resul t  f rom

seismic act iv i ty is not known. The MBMG has studied the

in f lu .ence o f  these ho les  on  qround water  in  eas tern  Montana.

A l though no  aqu i fe r  damage 
" ;  

con taminat ion  has  ye t  been

detected at  the study si tes,  the I IBMG recommended that al l

se ismic  ho les  be  p lugged  (MBMG 1978) .

The development and product ion stages of  o i l  and gas wel ls

are  s ign i f i can t  in  te rms o f  poss ib le  g round-water

con tamina t ion .  By  the  end  o f  1981 ,  more  than  4 r000  p roduc ing

o i l  and gas  we l1s  ex is ted  in  the  s ta te ,  w i th  approx i rna te ly  85

percent  o f  these loca ted  in  the  nor thern  and Wi l l i s ton  Bas in

areas  o f  Montana  (DHES 1982) .  O i I  and  gas  exp lo ra t ion  i s
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Figure 22.  Diagrams showing aqui fer  leakage by ver t ica l  movement  o f
water  through a nonpumping wei ' l  .  (a)  Water  tab le  above the
piezometr ic  sur face.  (b)  P iezometr ic  sur face above the
water  tab le .  sOuRcE:  Todd,  e t .a l  .  ,  "Moni  to r ing ground- l la ter

.  qual  i  ty :  Moni  tor i  ng methodo' logy"  ,  Reoor t  EPA-60014-76-QZ6 ,
U.5.  Env i ronmenta l  Protect ion Agency,  Las Vegas,  I9- / .G. a
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U
esca la t ing  in  western  l ' l on tana,  in  assoc ia t ion  w i th  the

Over th rus t  Be l t  and  Ter t ia ry  bas in  a reas .  Dr i l l i ng  opera t ions

in  the  western  par t  o f  the  s ta te  pose an  inc reased hazard  to

ground-water  contaminat ion  s ince  the  s t ra ta  a re  more  in tense ly

f rac tu red  here  than in  the  eas tern  par t  o f  the  s ta te .  F igure  23

dep ic ts  s ta te  o i l  and  gas  produc t ion  areas .

The type o f  d r i l l i ng  p rocedures  used are  impor tan t  in

prevent ing  in te raqu i fe r  exchange.  The prevent ion  o f  aqu i fe r

n ix ing  can be  accompl ished by  var ious  techn iques ,  such as  by

p lac ing  packers  and p lugs  be tween the  cas ing  and dr i l l  ho le .  rn

add i t ion ,  the  hand l ing  o f  sa l ine  dr i l l i ng  f lu ids  and muds is  a

major  concern  in  de ter r ing  sha l low aqu i fe r  con taminat ion  dur ing

this stage of  wel l  development.

An assortment of  recovery techniques are used in oi1 and gas

produc t ion .  The more  common techn iques  used in  th is  s ta te

inc lude:  p r imary  recovery - -o i1  and gas  recovery  under  na tura l

p ressure  cond i t ions ;  secondary  recovery - - the  in jec t ion  o f  water

or  gas  in to  the  reservo i r  to  inc rease pressure  in  the  reservo i r

and thus  inc rease produc t ion ;  te r t ia ry  recovery - - the  in jec t ion

of steam or chernicals into the reservoir  in order to lower oi l

v iscos i ty ;  and fo rmat ion  f rac tu r ing- - the  in jec t ion  o f  a  f lu id

under  h igh  hydrau l i c  p ressure  so  tha t  the  f lu id  i s  fo rced

through the  per fo ra ted  cas ing  and fu r ther  f rac tu res  the

produc t ion  zone.  F igure  24  dep ic ts  the  f i rs t  th ree  o f  these

recovery  methods .  Ground-water  contaminat ion  is  aga in  a
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t s  f  o r r r a  / 4

HETHODS OF OIL RECOVERY

Primory S ec ondo ry Tertiory

Oi l  is  gcncro l ly  found under  pressure in  porous rock,  o f ten h o gcologicot  s t ructure such os the
one shown here.  Dr i l l ing o wcl l  in to  lhc o i l -bcor ing s t rotum rc lcorcs thc gres3urc,  ond in  pr i -
mory production lhc oi l  f lows to fhc surfoce (o) or is pumpcd out (b). When thc noiurol prersure
is too lor to bring lhe oi l  to the wcll ,  sccondory rrcov€ry moy bc ochicvcd by pumping wqtcr (c)
or  gos (d)  in to thc f ie ld  fo  incrcqsc thc pressura.  ln  tcr t iory  rccovery the o i l 's  v iscos i ty  is  lowc
ed by in ject ing s t rom, which hcots i t  (e) ,  or  by in iect ing o chcmicol  ( f ) .

Source: Scient i f  ic Americon, vol .  238, no. 38, Morch 1978.
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poten t ia l  p rob len  dur ing  the  recovery  s tage,  and can resu l t  f rb rn

fau l ty  we l l  deve lopment  and f rom subsur face  geo log ica l  f "a to r "s

tha t  wou ld  a l1ow fo r  the  migra t ion  o f  in jec t ion  f lu ids  f rom the

in jec t ion  zone .

Reserve  p i ts  a re  a lso  po ten t ia l  s i tes  o f  g round-water

contaminat ion ,  no t  on ly  as  th is  re la tes  to  the i r  cons t ruc t ion t

bu t  a lso  in  te rms o f  the i r  iec lamat ion .  A  recent  s tudy  (Dewey

1982)  ind ica ted  tha t  dur ing  the  squeez ing  and t rench ing  done fo r

p i t  rec lamat ion ,  p i t  l i ne rs  a re  eas i l y  to rn  and  in  some p laces

are  removed.  Thus  sa l ine  f lu ids  u r "  t renched in to  the  so i l  and

wi l l  eventua l l y  en ter  the  ground-water  reg ime.

Another problern noted by th is study is the common pract ice

o f  spread ing  reserve  p i t  f lu ids  and produced br ines  on  county

roadways fo r  dus t  con t ro l .  The cont inua l  add i t ion  o f  these

so lu t ions  to  roadways resu l ts  in  a  bu i ldup o f  sa l ts  in  a rea

so i l s  and eventua l l y  an  inc reased sa l t  load  in  the  ground-water

sys tem.

The extent of  ground-water problems associated with oi l  and

gas deve lopment  and produc t ion  is  d i f f i cu l t  to  es t ina te .

Dr i l l i ng  opera t ions  are  regu la ted  by  the  goard  o f  O i l  and Gas

Conserva t ion ,  bu t  en forcement  o f  these regu la t ions  is  a

prob lem.  Thus ,  the  number  o f  repor ted  contaminat ion  inc idents

may be  smal l  in  compar ison  to  ac tua l  con taminat ion  occur rences .

This also appl ies to ground-water problerns associated with
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recovery  and rec lamat ion  techn iques ,  par t i cu la r ly  in  respe.c t  tb

in jec t ion  weI1s ,  s ince  these w i l l  be  la rge ly  unnon i to red  un t i l

the  imprementa t ion  o f  the  EpA underground rn jec t ion  cont ro l

Program.

Statute's

Dep a rtment-* of *Natur at* -Resou r c e s -'and--Conse rva ti.on-..f Dt{R e t

The regu la t ion  o f  exp lo ra t ion ,  deve lopment ,  and produc t ion

of  o i l  and  gas  in  Montana is  the  respons ib i l i t y  o f  the  Board  o f

O i l  and Gas Conserva t ion  (T i t le  82 ,  Ch.  2  and 11 ,  t4CA)  and is

admin is te red  by  DNRCts  Oi l  and Gas Conserva t ion  D iv is ion .  The

purposes  o f  the  regu la t ions  inc l -ude:  1 )  p revent ion  o f  was te  in

o i l  and  gas  exp lo ra t ion  and produc t ion i  2 )  rec lamat ion  o f

d is tu rbed 1ands,  and 3)  p revent ion  o f  water  po l lu t ion  prob le rns

re la ted  to  o i l  and  gas  ac t i v i t i es .

Overa l l ,  the  present  ru les  and

adequate in cover ing state oi l  and

prob len  tha t  cur ren t ly  ex is ts  w i th

regu la t ions  is  tha t  the  Oi l  and Gas

the  au thor i ty  necessary  to  en force

regu la t ions  appear  to  be

gas  ac t iv i t ies .  The pr imary

some of these rules and

Conserva t ion  D iv is ion  lacks

them.

One o f  the  ru les  p rev ious ly  in  conten t ion ,  Ru le  36 .22 .5021

pertaining to the plugging and abandonment procedures for

?f



se ismic  shot  ho les ,  has  recent ly  been anended so  tha t  the  ho les

must  be  f i l l ed  w i th  benton i te  water  s lu r ry  upwards  f rom the

maximum attainable depth.

St at ey'-F ed e'ra 1'- I;and--L eas es

Sta te  and federa l  lands  are  leased fo r  o i l  and  gas  ac t iv i t y

by  the  DSL and the  BtM,  respec t ive ly .  U .S.  Fores t  Serv ice  lands

are leased through the BLM upon recommendat ion by the Forest

Serv ice .  In  te rms o f  g round-water  p ro tec t ion ,  these agenc ies l

leases  have s t ipu la t ions  wh ich  requ i re  lessees  to  ab ide  by  the

Montana Oi1  and Gas Board  ru les  and regu la t ions ,  bu t  leases  may

have addi t ional  st ipulat ions for  prevent ing ground-water

po l lu t ion .  I f  the  lease s t ipu la t ions  are  no t  uphe ld ,  the

involved agency has the power to cancel  the lease agreement.

U . S ; --Env'ironmentat--Protect'i-on- Agency

Under  the  Safe  Dr ink ing  Water  Ac t ,  EPA is  cur ren t ly

deve lop ing  a  permi t t ing  sys tem fo r  the  Underground In jec t ion

Cont ro l  (UfC1 Program.  Th is  p rogram regu la tes  the  uses  o f

underground in jec t ion  we l ls  to  p ro tec t  d r ink ing  water  aqu i fe rs .

There  a re  f i ve  c lasses  o f  i n jec t ion  we l l s ,  w i th  C lass  I I

we l ls  be ing  those assoc ia ted  w i th  the  recovery  o f  o i l  o r  na tura l

gas .  A l though the  use  o f  these we l ls  fo r  o i l  and  gas  recovery ,

waste  mater ia l  d isposa l ,  and hydrocarbon s to rage is  common in
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the  s ta te ,  i t  i s  fo r  the  most  par t  unmoni to red .  Thus ,  Ept  w i l - l

inplement th is program, wi th the permit t ing process est imated to

be  on  l i ne  by  May  1983 .

u ; s : -lllinerats-ttfanagement--servic'e ( f ormerly the conse rvat i on

Div is ion  o f  the  U.S.  Geo log ica l  Survey)

u .s .  M inera ls  Management  serv ice  a lso  has  a  permi t  p rogran

to  regu la te  in jec t ion  we l rs  wh ich  on ly  app l ies  to  we l ls  on

federa l l y  leased lands .  Th is  p rogram d i f fe rs  f rom the  EpA urc

program in many respects.  However,  a jo int  EpA/usGs commit tee

has been set up to review both programs and to establ ish

cooperat ion in the mutual  conduct of  these programs.

Opti'ons

I . L imi tedr  oE no  ac t ion  cou ld  be  taken on  th is  i ssue.

2 .  A l though  ru le  35 .22 .502 t  Chap t .  22 ,  ARI I { ,  (p lugg ing  and

abandonment of  seisnic shot holes) has recent ly been amended,

there is st iL l  some quest ion as to whether th is rule should

instead speci fy that  the holes be plugged from the total  depth

o f  the  ho le  upwards .  There  are  two a l te rna t ives  fo r  fu r ther

dea l ing  w i th  th is  po in t :  a )  the  Board  o f  O i1  and Gas

conserva t ion  wou ld  recons ider  th is  mat te r  t  o t  b )  leg is la t i ve

ac t ion  wou ld  be  taken.

E1



3 (a )  .  I t  may be  necessary  to  in t roduce leg is la t ion  to

broaden ex is t ing  en forcement  au thor i ty  o f  the  DNRC Oi1  and Gas

Conserva t ion  D iv is ionr  ds  in  the  case o f  a l low ing  the  D iv is ion

to  regu la te  the  u rc  p rogram's  c lass  r r  we l l s  ins tead  o f  EpA.

(b)  .  The urc  p rogramr  s  c lass  r r  we11s cou ld  be  regu la ted  by

the DTIES Water Qual i ty Bureau.

4 .  Lega l  remed ies  fo r  reso lv ing  prob lems th rough incent ives

for  rap id  cor rec t ions  o f  in f rac t ions ,  such as  s top-work

author i ty ,  cou ld  a lso  be  cons idered.

5.  An increase in funding and personnel  for  enforcement of

ex is t ing  s ta tu tes  govern ing  produc t ion  wer ls  and assoc ia ted

opera t ions  may be  necessary .

.E: -WASTE-WA?E'R*DISCHARGES-'TO--GROUND-WATER--'-- 
r.red'-shevrnran';-lttgS

f ssue'-*f dentif icat.ion

waste water or other pol lutants may be discharged to ground

water  in ten t iona l l y ,  us ing  the  so i l /g round-water  sys tem as  a

waste  t rea tment  o r  ass imi la t ion  sys temr  or  inadver ten t ly ,  by

sp i l l s  o r  leaks .  Er ro rs  in  judg iment  about  how much por lu t ion

the  sys tem can to le ra te  w i thout  adverse  e f fec ts  o r  un in ten t iona l

loss of  pol lutants can have the same end resul t - -ground water

w i th  long- las t ing  degradat ion  and i rnpa i rment  o f  benef ic ia l  use .

e,
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Ground-water pol lut ion is,  by i ts nature,  much more colnplex

than sur face  water  po l lu t ion .  A  contaminant  wh ich  en ters  the

ground-water  sys tem genera l l y  moves s1owly  w i th  l i t t le  mix ing

(F igures  25  and  26) .  S lugs  o f  po l lu tan ts  can  be  very  d i f f i cu l t

to locate and of ten require the use of  a number of  monitor ing

wel ls at  var ious distances and depths f rom the suspected source

of  contaminat ion .  These mon i to r ing  we11s and the  assoc ia ted

water qual i ty sarnpl ing needed to locate the pol lutants are of ten

expens ive .

Chemical  and physical  interact ions between contaminants

transported by ground water and soi l  and rock that has int inate

contac t  w i th  the  ground water  can fu r ther  a l te r  the  po l lu ted

ground water .  Po l lu t ion  can be  very  pers is ten t  bo th  because o f

very s low movement of  ground water and because of  var ious

adsorp t ion  (adhes ion  o f  ions  or  mo lecu les  in  so lu t ion  to  so l id

body  sur faces)  =  desorp t ion  ( renova l  o f  adsorbed rna ter ia l )  and

ion  exchange reac t ions  tha t  nay  occur  w i th in  the  so i l / rock  mass .

Two avenues of  wastewater discharge into ground water are

poss ib le .  The  f i r s t ,  de l ibe ra te  in jec t ion  th rough  we l1s ,  i s  no t

present ly s igni f icant in Montana except for  the oi l  and gas

indus t ry .  rn jec t ion  is  regu la ted  by  the  underground rn jec t ion

Cont ro l  (UIC)  p rograrn  o f  the  EPA;  those concerns  are  d iscussed

e lsewhere  in  th is  repor t .  The o ther  avenue,  perco la t ion ,  i s

d iscussed here .  Perco la t ion  o f  po l lu tan ts  in to  sha l low ground

1r



F igure  25 . Effect  of  d i f ferences ' in
p lumes .  SOURCE:  M j1  1er ,

geo logy  on  the  shapes o f
1977.
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waters  f rom var ious  ac t iv i t ies  on  or  near  the  sur face  is  by  fa r

the most common avenue of  ground-water pol lut ion in Montana, and

occurs  s ta tewide .

Examples  o f  poss ib le  sources  o f  g round-water  po l lu t ion

through perco la t ion  wou ld  inc lude:  leakage f rom sewage lagoons

or  indus t r ia l  ponds  conta in ing  wastes  or  p rocess  so lu t ions t

rap id  in f i l t ra t ion  or  perco ia t ion  sys tems used fo r  l iqu id

e f f luen t  d isposa l ,  leachate  f rom landf i l l s ,  leachate  f rom

fer t i l i ze rs ,  pes t i c ides  o r  o ther  po l lu tan ts  app l ied  to  Iand ,

leachate  f rom ore  or  ta i l ings  p i les  on  the  1and,  perco la te  f rom

sept i c  d ra in f ie lds ,  and  sp i l l s  f rom fa i lu res  o f  tanks t

p ipe l inesr  oE f rom t ranspor ta t ion  acc idents .  Po l lu t ion  can

occur f rom management pract ices such as summer fa l lowing of

agr i cu l tu ra l  l and  where  excess  in f i l t ra t ion  o f  p rec ip i ta t ion  can

then leach excess  sa l ts  f rom so i l s  and rocks  and t ranspor t  the

sa l ts  in to  the  ground water .

A l though a  ser ious  prob le rn  na t ionwide ,  numerous  re la t i ve ly

minor  inc idents  o f  po l lu t ion  o f  sha l low ground-water  aqu i fe rs

have been documented in Montana. These include incidents such

as ground-water contaminat ion resul t ing f rom sept ic tank and

dra in f ie ld  p rob lems in  the  f , ibby  and Ka1 ispe1 l  Evergreen areas

and s lag  p i les  a t  the  Eas t  He lena ASARCO re f inery  leach ing

chen icaLs  in to  the  loca l  g round-water  sys tem.  No major

ground-water  d r ink ing  supp l ies  have been a f fec ted  however ,  and

poten t ia l  con f l i c ts  have no t  been w ide ly  no ted  because o f  the

1j



5
sparse  popu la t ion  o f  the  s ta te .  Genera l l y ,  where  po l lu t ion  has

been ident i f ied ,  there  is  cur ren t ly  no  use  o f  the  impa i red

ground  wate r .  S t i l 1 ,  these  inc iden ts  ind ica te  the  f rag i l i t y  o f

the  resource ,  demons t ra te  the  po ten t ia l  th rea t  to  d r ink ing  wate r

sources ,  and i l lus t ra te  the  need to  p ro tec t  g round water .

STATUTES

Ground-water qual i ty management is pr imari ly the

respons ib i l i t y  o f  the  Water  Qua l i t y  Bureau o f  the  DI IES.

F inanc ing  fo r  the  Bureaur  s  g round-water  p rograms comes f rom

sta te  genera l  funds  (25  percent )  and EPA 106 gran ts  (75

percent ) .  The Water  Qua l i t y  Bureau admin is te rs  the  s ta te  Water

Qua l i t y  Ac t .

Montanars  Water  Qua l i t y  Ac t ,  75-5-101 e t ' -seq ; ' ,  MCA,

proh ib i ts  po l lu t ion  o f  s ta te  waters ,  wh ich  are  de f ined to

inc lude underground waters .  The s ta tu te  requ i res  the  Sta te

Board  o f  l lea l th  and Env i ronmenta l -  Sc iences  to  adopt  ru les

govern ing  per rn i ts  to  d ischarge waste  in to  s ta te  waters ,  and to

es tab l i sh  c lass i f i ca t ions  and water  qua l i t y  s tandards  fo r  a l l

s ta te  wa te rs .

The Water  Qua l i t y  aureau prepared dra f t  g round-water  pern i t

regu la t ions  and qua l i t y  s tandards  wh ich  the  Board  adopted  in

September  L982.  The ground-water  qua l i t y  s tandards  inc luded in

the  regu la t ions  w i l l  improve the  poss ib i l i t y  o f  en forc ing  the
(r-.
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Montana Water  Qua l i t y  ec t  as  i t  app l ies  to  g round water .  Ih "  
-

regu la t ions  and s tandards  are  geared to  cont ro l  g round-water

degradat ion ,  and requ i re  permi t t ing  o f  'po in t - type  sourcesrn

t rea tment  works ,  and d isposa l  sys tems or  ponds  wh ich  migh t

d ischarge po l lu tan ts  to  g round water .  f f  the  source  requ i res  a

perni t  under other regulat ions which address ground-water

pro tec t ion ,  a  dup l i ca te  permi t  i s  no t  requ i red  and on ly  the

ground-water  s tandards  w i l l  app ly .  The regu la t ions  and

s tandards  are  based on  the  concept  o f  p ro tec t ing  benef ic ia l  uses

ra ther  than proh ib i t ing  a l l ,  cons t i tuent -by-cons t i tuent  changes.

Ground waters  o f  the  s ta te  a re  c lass i f ied  in to  four

ca tegor ies  based on  the i r  ex is t ing  qua l i t y  and su i tab i l i t y  fo r

var ious  purposes .  These ca tegor ies  range f rom ground water

be ing  su i tab le  fo r  pub l i c /p r iva te  water  supp l ies ,  l i ves tock ,

i r r iga t ion '  and commerc ia l / indus t r ia l  uses ,  w i th  1 i t t le  o r  no

t rea tment ,  to  g round water  be ing  sa t is fac to ry  fo r  some

indus t r ia l /commerc ia l  uses ,  bu t  unsu i tab le /un t rea tab le  fo r

h igher  uses .  Genera l  and numer ic  s tandards ,  based on  max imum

al lowab le  chern ica l ,  rad io log ica l ,  and mic rob io log ica l

contaminant  leve ls r  i s  we l l  as  spec i f ied  leve ls  o f

d isso lved/suspended subs tances ,  have been proposed.  po in t

sources  w i l l  no t  be  a l lowed to  v io la te  these s tandards  in  g round

water .  where  ex is t ing  ground-water  qua l i t y  i s  be t te r  than the

s tandards ,  degradat ion  w i l l  no t  be  a l lowed except  a f te r  a

f ind ing  o f  soc ia l  and economic  jus t i f i ca t ion  by  the  Sta te  Board

of  Hea l th .  For  parameters  no t  con ta ined in  the  s tandards ,
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5' degradat ion  w i l l  no t  be  a l lowed i f  i t  w i l l  adverse ly  a f fec . t  the

ex is t ing  or  reasonab ly  expec ted  benef ic ia l  uses  o f  the  water .

Nonpo in t  sources  are  no t  a l lowed to  change the  qua l i t y  o f  usab le

ground water  un less  a l l  reasonab le  bes t  management  o r

conserva t ion  prac t ices  have been app l ied .

Al though the statutes and regulat ions appear to be adequate,

prob lems w i th  g round-water  po l lu t ion  are  sure  to  occur .  I t  i s

expec ted  tha t  many deve lopers  w i l l  exer t  heavy  pressure  to

gather  min ima l  in fo rmat ion  be fore  rece iv ing  a  pernr i t  fo r  a

deve lopment  p ro jec t .  The DHES's  reques ts  fo r  p r io r  in fo rmat ion

wi l l  be  ca l led  unreasonab le .  Eowever ,  i f  DHES does no t  requ i re

adequate  hydro log ic  s tud ies ,  dec is ions  on  permi t  cond i t ions  w i l l

necessar i l y  be  based on  inadequate  in fo rmat ion .  A  second

prob len  is  tha t  cur ren t  s ta f f ing  resources  w i l l  no t  permi t  as

thorough a  rev iew o f  p roposed pro jec ts  o r  as  thorough a

compl , iance non i to r ing  o f  ex is t ing  pro jec ts  as  DHES wou ld  1 ike .

Enforcement  w i l l  a lso  be  d i f f i cu l t  because o f  s ta f f ing

prob le rns .  DHES s ta f f  exper t i se  may no t  be  su f f i c ien t  in  every

case to  p roper ly  eva lua te  the  in fo rmat ion  presented ,  e i ther  fo r

proposed pro jec ts  o r  en forcement  cases .  Reten t ion  o f  h igh ly

qua l i f ied  hydrogeo log is ts  i s  a  p rob lem a t  sa la r ies  ava i lab le  fo r

program personne l .  Where  permi ts  do  no t  a l low d ischarge to

ground water ,  un in ten t iona l  sp i1 ls  and leaks  o f  po l lu tan ts  w i l l

occur .  Detec t ion  o f  these prob lems may be  d i f f i cu l t ,  wh i le

c leanup w i l l  undoubted ly  be  even more  d i f f i cu l t .

4a



A11 of  these problems apply to point  sources of  groun{-wat 'er

po l lu t ion ,  bu t  they  are  magn i f ied  in  cases  o f  nonpo in t  source

po l lu t ion .  Nonpo in t  o r  a rea l  sources  o f  po l lu t ion  to  g round

water  no  doubt  do  ex is t  in  the  s ta te  bu t  have fo r  the  most  par t

remained unknown and undocumented. Certain act iv i t ies,  such as

sur face  n in ing  o f  coa l  and app l ica t ion  o f  pes t ic ides  and

fe r t i l i ze rs  in  agr i cu l tu re ,  a re  known o r  suspec ted  to  a f fec t

g round-water  qua l i t y .  For  p rac t ica l i t y  however ,  DHES be l ieves

the best way to control  such nonpoint  sources is by best

management  p rac t ices  (p rac t ices  wh ich  min imize  the  impact  o f

g round-water  po l lu t ion  prescr ibed by  pro fess iona ls  competent  in

the  f ie ld )  by  fu r ther  s tudy ing  the i r  e f fec ts  on  ground water .

I f  regulat ions of  agencies (such as those of  Department of

Agr icu l tu re  fo r  pes t ic ides  app l ica t ion  and those o f  DSL fo r

sur face  min ing)  a re  fo l lowed,  these nonpo in t  source  prob lems

wi l l  p robab ly  be  cont ro l led  as  much as  poss ib le .  Resources

sinply are not avai lable in DHES to adrninister permit  prograrns

fo r  such  ac t i v i t i es ,  no r  a re  such  pern i t  p rograms des i rab le .  I f

funds  were  ava i lab le ,  a  be t te r  approach wou ld  p robab ly  be  to

re f ine  bes t  management  p rac t ices .

OP?IONS

The present  course  o f  ac t ion  cou ld  be  cont inued.1 .

2 .  Adequate  fund ing

water  p ro tec t ion  program

essent ia l .

fo r  p roper  imp lementa t ion  o f  the  ground

by the Water Qual i ty Bureau is

q7



a'
3.  Some fu r ther  re f inement  o f  management  p rac t ices  to

cont ro l  nonpo in t  sources  o f  g round-water  po l lu t ion  is  des i rab le .

4.  Cont inued scrut iny of  the newly-developed ground-water

qua l i t y  s tandards  w i l l  be  necessary  to  assure  tha t  they  prov ide

suf f i c ien t  en forceab i l i t y  fq r  p ro tec t ing  ground-water  qua l i t y .

Through use,  the  newly  adopted  regu la t ions  w i l l  be  tes ted  and

any necessary  rev is ions  w i l l  p robab ly  be  apparent .

F ; ' -FUEE'*"S?I'.LES-AND -"LEAKS--'-Dick'- Montqome'ry';- E'PA

f ssu.e -'f d'ent'if icat i.on

Fue l  sp i I l s  and leaks  occur  per iod ica l l y  in  the  s ta te  and

thus  can contaminate  the  ground-water  resource .  These sp i11s

3nd l .eaks can resul t  f rom faul ty equipment,  accidents,  or

sabotage.  The main  contaminants  f rom these sources  are  gaso l ine

and fue l  o i l  p roduc ts .

There  are  present ly  15  o i l  p ipe l ine  compan ies  and

approximately the same number of  gas pipel ines operat ing in the

s ta te  (Botz  and Gar tner  1978) .  The p ipe l ine  loca t ions  are  shown

in  F igure  27 .  As  o f  1980 ,  l i qu id  p ipe l ine  m i leage  in  Montana

exceeded  8 r000  mi les ,  and  was  t ranspor t ing  more  than  300r000

bar re ls  o f  c rude and re f ined produc ts  per  day  (pers .  Comm. ,  DNRC

Energy  D iv is ion ,  1983) .  Even w i th  th is  amount  o f  p ipe l ine

q?
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mi leage,  there  have been few sp i11s  or  leaks .  However ,

s ign i f i can t  loca l i zed  inpac ts  such as  the  l ine  break  near

Missou la  (June 1982)  tes t i f y  to  the  po ten t ia l  fo r  g round-water

impacts .

There  a re  an  es t imated  3 r000-4 r000  s tee l  gaso l ine  tanks

bur ied  a t  gas  s ta t ions ,  and an  assoc ia ted  20-25 mi les  o f

underground p ipe l ine  wh ich  connect  the  tanks  to  the  gaso l ine

pumps (Bo tz  and  Gar tner  1978) .

Approx ina te ly  725 bu lk  p lan ts  ex is t  in  the  s ta te ,  w i th  each

hav ing  var ious  150  to  100 ,000-ga11on  s to rage  tanks  (Bo tz  and

Gar tner  1978)  .

There  are  over  225 o i l  we l l  opera tors  p resent ly  ac t i ve  in

175 we l l  f ie lds  in  the  s ta te  o f  Montana (pers .  comm. ,  DNRC o i l

and  Gas  D iv is ion ,  1982) .  Sp i11s  and  leaks  assoc ia ted  w i th

produc t ion  fac i l i t i es  occur  regu la r l y ,  usua l l y  in  remote

loca t ions .  These inc idents  invo lve  loss  o f  c rude o i l  o r  poor

quar i ty by-product water,  both of  which contaminate ground and

sur face  water .

Truck  and ra i l  acc idents  a re  another  source  o f

contaminat ion ,  bu t  because o f  the i r  locar ized  impacts  they

rece ive  1 i t t le  in te res t  un less  assoc ia ted  w i th  a  popu la t ion

center .  l lowever ,  even these apparent ly  sma1 l  inc idents  can

render  ever - inc reas ing  vo lumes o f  g round water  un f i t  fo r

consumptive use.

--'
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Statutes

P ipe l ines  and  o ther  t ranspor ta t ion  re la ted  fac i l i t i es  a re

regu la ted  by  the  U.S.  Depar tment  o f  T ranspor ta t ion ,

Nont ranspor ta t ion  re la ted  fac i l i t i es  a re  regu la ted  federa l l y

by  EPA under  40  CFR I I0 ,  L l z t  113 ,  and  114 i  l oca l  con t ro l  over

sp i l l  c leanup may be  assumed under  sec t ion  40  CFR 109 upon

complet ion and approval  of  an adequate oi1 removal  cont ingency

p lan .

Serv ice  s ta t ion  and bu lk  tank  ins ta l la t ion  and main tenance

inspec t ion  var ies  th roughout  the  s ta te .  In  some areas ,  indus t ry

prov ides  i t s  own check .  In  o ther  a reas ,  these fac i l i t i es  a re

per iod ica l l y  inspec ted  by  loca l  f i re  depar tment  personne l .

The present  s ta tu tes  appear  to  su f f i c ien t ly  cover  the

c leanup o f  sp i1 ls  and leaks .  Ho\o /ever ,  response t ime

capabi l i t ies are v iewed as somewhat inadequate.

Another seemingly incomplete aspect of  the present

regu la t ions  is  fac i l i t y  inspec t ion .  The inspec t ion  o f  bo th  o ld

and new opera t ions  wou ld  he lp  in  p revent ing  major  leaks  and

sp i l1s .

/OI
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Option's

1 . Main ta in  the  s ta tus  suo.

2 .  S ince  ex is t ing  regu la t ions  pr imar i l y  address  c leanup '

add i t iona l  regu la t ions  may be  needed fo r  inspec t ion  o f

fac i l i t i es  (o1d and new)  so  tha t  new ones  are  proper ly  des igned

and those a t  the  end o f  the i r  des ign  l i fe  a re  e i ther  upgraded or

e l i rn ina ted  be fore  na jo r  leaks  and po l lu t ion  can occur .

3 .  S ta te  and loca}  agency  emergency  response capab i l i t ies

could be improved through further ref inement of  the nstate

Emergency Response Plann prepared and administered by the

Depar tment  o f  M i l i ta ry  A f fa i rs  in  coopera t ion  w i th  o ther  s ta te

and loca l  agenc ies .

4 .  A  fu r ther  op t ion  wou ld  be  to  re ly  on  the  federa l

government  to  p rov ide  emergency  response and fund ing  under  40

CFR 111  (k ) .  However ,  th i s  op t ion  canno t  p rov ide  the  rap id

response ava i lab le  under  op t ion  Number  2 .

G .'--tOAL -M'f N.ItitG ----ffaIrne *Van - Voa st ;.-MBMG

f ss u e * f d en t i fi-c a ti on

Montanars  s t r ippab le  coa l  resource  is  one o f  the  la rges t  in

the nat ion.  However,  these coal  beds are also some of the most

/ot



wide ly  used aqu i fe rs  in  the  reg ion .  The do ts  on  the  coa l  . * .p - -
(F igure  28)  i l l us t ra te  a reas  o f  in tens ive  min ing  deve lopment .

A l though these areas  appear  re la t i ve ly  smal1 ,  th is

in te rpre ta t ion  is  somewhat  mis lead ing  s ince  some sur face  mines

cover  a reas  o f  severa l  square  mi les ,  and,  ? t  each loca t ion ,

severaL la rge  mines  are  in  p roduc t ionr  o r  a re  in  some s tage o f

p lann ing .  Add i t iona l  la rge  mines  are  in  p lann ing  s tages  in

McCone,  Powder  R iver ,  B ig  Horn ,  and Rosebud count ies  (F igure

28) .  In  Canada,  d i rec t l y  nor th  o f  the  Montana border ,  la rge

sur face  coa l  mines  and power  p lan ts  a re  be ing  cons t ruc ted  or

p lanned in  watersheds  tha t  d ra in  d i rec t l y  in to  Montana.

One-o f  these wh ich  is  be ing  cons t ruc ted  is  on  the  Eas t  Fork

o f  the  Pop lar  R iver  Watershed (Dan ie ls  County )  (F igure  28) .  The

Pop lar  R iver  watershed is  a  semi -ar id  agr icu l tu ra l  a rea  where

most  inhab i tan ts  a re  a lmost  to ta l l y  dependent  upon ground water

fo r  s tock  and dornes t ic  supp l ies .  In  many p laces  the  on ly  eas i l y

obtained water is f rom coal  beds that could be removed by

min ing .  Ground  wate r  i s  the  l i f eb lood  o f  the  p la ins  reg ionr  so

the  remova l  o r  d is tu rbance o f  aqu i fe rs  i s  v iewed w i th  g rea t

concern .

Another  la rge  mine ,  s t i l l  i n  the  p lann ing  s tages ,  w i l l  be  on

the North Fork of  the Flathead River (Flathead County (Figure

28) .  The F la thead watershed is  a  h igh ly  p roduc t ive  and pr is t ine

f ishery ,  and an  i r rep laceab le  resource ;  thus  there  is  some

concern  regard ing  poss ib le  min ing  assoc ia ted  inpac ts  occur r ing

in  th i s  a rea .
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some impacts on ground water already are being seen. Around

the  Decker  mine ,  g round-water  leve ls  have dec l ined more  than 10

fee t  over  an  area  o f  more  than 5  square  mi1es .  Around o ther

mines ,  water - leve l  changes have been much ress  severe .  A t  a1r

mines ,  however ,  d imin ished ground-water  qua l i t y  has  been

documented;  d isso lved so l ids  conten ts  a re  inc reas ing  by  2  Lo  4

t ines  and in  some cases  exceed human or  s tock  to le rances  (Van

Voast  and F ledges,  I9Z5)  .

M in ing- re la ted  changes in  assoc ia ted  ground-water  sys tems

thus  fa r  have been undes i rab le ,  bu t  no t  ca tas t roph ic .  rssues  to

be addressed are  (a )  whether  the  changes thus  fa r  documented are

the worst  that  can be expected and (b) whether the cumulat ive

e f fec ts  o f  the  nany  mj .nes  u l t imate ly  to  be  deve loped w i l l  c rea te

increas ing ly  severe  prob lems to  the  ground-water  resource .

Statute's

The DSL administers coal  rn in ing reclamat ion laws under the

fo l low ing  ac ts :

Montana Str ip and Underground Mine Reclamat ion Act

(Sec t ion  82-4 -20 I ,  MCA) .  Th is  law app l ies  to  coa l

min ing  opera t ions  wh ich  remove grea ter  than 10r000

cub ic  yards  o f  minera ls  o r  overburden and requ i res

1 .
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annual permits for  mining operat ions,  a comprehe.nsive

p lan  fo r  rec lamat ion ,  an  adequate  per fo rmance bond,

and proh ib i ts  n in ing  on  cer ta in  1ands .

Str ip and Underground l l l ine Si t ing (Sect ion 82-4-J.0l- l

! {CA) .  Under  th is  ac t ,  any  opera tor  o f  a  new s t r ip  o r

underground mine workings involv ing the removal  of

g rea te r  than  10r000  cub is  ya rds  o f  overburden  o r

minera ls  must  ob ta in  a  mine  s i te  loca t ion  permi t  f rom

DSL before  beg inn ing  prepara tory  work  on  the  mine .

Th is  permi t  i s  renewab le  un t i l  the  opera tor  rece ives  a

permit  under the Str ip and Underground Mine

Reclamat ion Act.

The cor respond ing  federa l  regu la to ry  agency  is  the  Of f i ce  o f

Sur face  Min ing  (OSM),  whose regu la to ry  power  i s  es tab l i shed

under  the  Sur face  Min ing  Cont ro l  and Rec lamat ion  Ac t  o f  1977,

Th is  ac t  es tab l i shed na t iona l  s tandards  fo r  coa l  min ing  and

rec lamat ion  and inc ludes  regu la t ions  fo r  the  pro tec t ion  o f

hydro log ic  sys tems,  p rocedures  fo r  adopt ing  s ta te  laws when they

are  more  s t r ingent  than app l icab le  federa l  1aws,  and regu la t ions

for  en forcement  and inspec t ion  o f  mine  work ings .

There  a re  no  s ta te  s ta tu tes  o r  federa l  (U .S . )  codes  tha t

cover  e f fec ts  o f  Canad ian  mines .  I {e re ,  in te rna t iona l

coopera t ion  is  re l ied  upon to  n in imize  prob lems.

2 .
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To da te ,  p ro tec t ion  o f  g round  wate r  a f fo rded  under  n in ing-

ru les  and regu la t ions  resu l ts  f rom the  requ i rements  tha t

po ten t ia r  hydro log ic  impacts  be  ident i f ied .  A t  th is  po in t  in

the  p rocess '  admin is t ra to rs  o f  the  s ta tu tes  mus t  dec ide  whether

the impacts would be acceptable,  whether modif ied mining and

reclamat ion techniques would make them more acceptable,  or

whether  the  pred ic ted  impacts  wou ld  be  to ta l l y  unacceptab le .

Decis ions among these opt ions can be made to protect  the

ground-water  resource .  Subsequent  mon i to r ing  serves  most ly  to

pro tec t  the  min ing  compan ies ,  the  regu la to rs ,  and the  1oca l

water  users  in  dec id ing  c la ims o f  water  losses  or  degradat ion .

By the t ine ground-water problems can be observed through

moni to r ing ,  they  rnay  be  essent ia l l y  i r revers ib le .

E f fec t i veness  o f  the  regu la t ions  depends upon the  reve l  o f

unders tand ing  tha t  changes in  g round water  w i l l  have on  the  use

of  the  1and.  The rea l -  hydro log ic  e f fec ts  o f  m in ing  are  poor ly

known and most  p red ic t ions  o f  i rnpac ts  a re  loose ly  founded.

Large amounts  o f  money are  spent  in  p rov id ing  base- l ine  da ta  and

in te rpre ta t ions  requ i red  by  the  regu la t ions  in  Montana,  however ,

the ef fect iveness of  implement ing the regulat ions is l i rn i ted by

the  inab i l i t y  to  p red ic t  the  ur t imate  long- te rm impacts .

The statutes and their  enforcement are adequate under the

cur ren t  levers  o f  knowledge.  un for tunate ly ,  unders tand ing  o f

the problem has not kept pace with mining development.  rn some
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a ways,  add i t iona l  knowledge may make the  s ta tu tes  excess ive .

More  impor tan t ,  c r i t i ca l  inadequac ies  probab ly  w i l l  be  found

tha t  war ran t  a t ten t ion .

Otrrtions

1.  To  cont inue on  the  present  course ,  no t  knowing whether

the  bes t  p ro tec t ion  o f  the  ground-water  resource  is  be ing

prov ided,  and no t  knowing whether  the  ex is t ing  pro tec t ion  is

adequate  over  the  long te rm.

2 .  rn i t ia te  a  rnon i to r ing  and s tudy  progran to  mon i to r

s t ra teg ic  we l1s  in  a reas  o f  coa l  deve lopment .

3 .  Eva lua te  and in te rpre t  non i to r ing  da ta  cur ren t ly  be ing

submit ted by mining companies to the DSL to increase the

unde, rs tand ing  o f  mine  re la ted  hydro log ic  p rob lems.

4 .  fn i t ia te  an  inves t iga t ive  program on ground water  in

Dan ie ls  and F la thead count ies  near  the  Canad ian  border .

5 .  Work  c lose ly  w i th  Canad ian  hydro log is ts  to  eva lua te  and

mit igate potent ia l  impacts of  the Canadian mines.

6 .  Ma in ta in  a  bas ic  eva lua t ion  program

pro jec ted ,  and po ten t ia l  hydro log ic  e f fec ts

o f

o f

documented,

min ing .

/0t



7.  S t r i ve  toward  the  capab i l i t y

o f  min ing  so  tha t  regu la t ions  can be

e f fec t i ve ly .

8 .  Examine the  regu la t ions

the  pred ic t i ve  capab i l i t ies  and

evo lve .

.
of  p red ic t ing  the  e f fec ts

adn in is te red  most

and recommend nodi f icat ions as

understanding of  the problerns

H . --HARD RO €K'-ttttNI NG-AND-il f L'L I,NG--. - Ter ry-.Gr otbo ;*-D S b

f s su e --I' d enti-f i'catton

Most  hardrock  mines  in  the  s ta te  d i rec t l y  o r  ind i rec t l y

in f luence water  qua l i t y .  waters ,  in te rcepted  in  underground

work ings  or  used in  the  concent ra t ion  o f  minera ls ,  a re  usua l ly

d ischarged to  sur face  water  and ground-water  sys tems.

under  the  Montana wa ler  eua l i t y  Ac t ,  ac t i ve  opera t ions  are

requ i red  to  meet  spec i f i c  water  qua l i t y  s tandards  be fore

d ischarg ing  to  s ta te  waters .  fn  o rder  to  meet  these s tandards ,

var ious  water  t rea tment  and conta inment  fac i l i t i es  a re  u t i l i zed .

These impoundment structures are the pr imary concern in

regard  to  ac t ive  hardrock  min ing  and water  qua l i t y .  Numerous

loca t ions  th roughout  the  upper  reaches  o f  watersheds  in  western

Montana are  be ing  impacted  by  hardrock  rn in ing  (Botz  and Gar tner

/01



1978) .  A  la rge  por t ion  o f  the  p re -Hardrock  M in ing  ac t

i rnpoundrnents on act ive,  inact ive,  and abandoned propert ies is

inadequate ly  des igned and cons t ruc ted  fo r  sa fe ty  and func t ion .

As  prev ious ly  rnent ioned,  g round-water  ve loc i ty  var ies

depending on the type of  a l luvium, but is general ly very s1ow.

Therefore,  pol lut ion problems resul t ing f rom inpoundment water

seepage may go  undetec ted  fo r  years .  Cor rec t ion  o f  a

ground-water  p rob lem can be  an  insurmountab le  taskr  bo th

f inanc ia l l y  and env i ronmenta l l y .

F igure

ac t iv i t ies

29

by

indicates the nurnber of  act ive mining/mi l l ing

county in the state.

Statutes

The Hard Rock Mining Act,  a lso ca11ed the l t letal  l ' l ine

Rec lamat ion  Ac t ,  requ i res  l i cens ing  o f  persons  engaged in

exp lo ra t ion  and permi ts  fo r  deve lopment  o f  m in ing  proper t ies .

I t  provides for recl-amat ion and is administered by the State

Board of  Land Commissioners.  t l inerals covered under th is act

inc lude any  ore ,  rock  r  e t  subs tance o ther  than o i l r  gasr

benton i te ,  c lay ,  coa l ,  sand,  g rave l ,  phosphate  rockr  o r

uran ium.  An app l ica t ion ,  bond,  and fee  are  requ i red .  A  smal l

m iner  exempt ion  w i l l  be  g ran ted  fo r  quan t i t i es  less  than  35r500

tons  per  year  and less  than f i ve  acres  unrec la imed d is tu rbance

per  opera t ion .

llo
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C The General  Mining Law appl ies to rnining act iv i t ies ot l

federa l  land .  I f  a  miner  p lans  to  conduct  any  ac t iv i t y  wh ich

migh t  cause  sur face  d is tu rbance ,  he  nus t  f i l e  a  Le t te r  o f  In ten t

w i th  the  land management  agency 's  loca l  o f f i ce .  Depend ing  on

the nature of  the act iv i ty and the environment af fected, a Plan

of  Opera t ion  may be  requ i red .  A  rec lamat ion  bond rnay  a lso  be

requ i  red .

The Montana Water  Qua l i t y  Rc t  and pursuant  regu la t ions

adopted  prov ide  fo r  c lass i f i ca t ion  o f  sur face  waters ,  and

establ ish both surface water qual i ty standards and a permit

p rogran to  cont ro l  the  d ischarge o f  po l lu tan ts  in to  s ta te

waters.  The Act requires that  an appl icat ion be subni t ted at

leas t  180 days  be fore  commenc ing  work  tha t  wou ld  resu l t  in  a

d ischarge.  The permi t  i s  i ssued by  DHES,  and must  be  ob ta ined

before  any  d ischarge can occur .  I t  w i l l  se t  fo r th  water  qua l i t y

l im i ta t ions  and w i l l  requ i re  se l f -mon i to r ing  o f  e f f luen t  qua l i t y

by  the  permi t tee .

Before a person can begin a new diversion or impoundment of

water  fo r  any  benef ic ia l  user  inc lud ing  a  min ing  venture ,  he

must receive a permit  f rom DNRC. This includes water removed

f rom a  s t ream fo r  d redge min ing .

l lL



Options

l la in ta in  the  s ta tus  quo.

2(a) .  A  fo rmal  rev iew o f  requ i red  i rnpoundment  eng ineer ing

designs could be establ ished. The review of  the designs may or

nay not be an approval  process, but the review would be an

ef fo r t  to  ensure  tha t  s ta te  o f  the  ar t  des ign  and cons t ruc t ion

techn iques  are  be ing  u t , i l i zed .  The rev iew cou ld  a lso  es tab l i sh

whether  o r  no t  adequate  sys tens  are  be ing  incorpora ted  fo r

pro tec t ion  aga ins t  o f fs i te  impacts .

(b ) .  Add i t ion  o f  exper ienced personne l  to  inspec t  the

construct ion of  major impoundments would ensure that

cons t ruc t ion  fo l lows the  des ign  p1an.

(c ) .  H i r ing  a  s ta te  eng ineer  wou ld  ensure  rev iew o f  des ign

p lans  fo r  ma jor  impoundments .

3.  Changes in the I r tontana Metal  Mine Reclamat ion Act could

include a requirernent that  companies proposing to construct

impoundrnents must submit  engineer ing design detai ls for  the

impoundment before the operat ing perrni t  is  approved.

1 .

,13



I .- - "* ABANDONED -t'l INES -- -"m i k€-fii e l';--DS L

f ssue-'f dent'i'f i.eati-on

Bis to r ica l  d ischarge and waters  perco la t ing  th rough mine

waste and tai l ings i rnpoundments f rom abandoned mines pol lute the

waters of  nany streams and hydraul ical ly connected aqui fers in

Montana. The number of  abandoned mines for each county is shown

on F igure  30 .

In  add i t ion  to  the  techn ica l  p rob le rns  assoc ia ted  w i th  ac id

mine dra inage f rom abandoned mines ,  a  ma jor  conf l i c t  cur ren t ly

exists between the OSM and the Montana Abandoned Mine

Rec lamat ion  Bureau (ARMB) .  A f te r  f ie ld  v is i t s  to  p roposed

rec lamat ion  s i tes  in  Montana,  OSM determined tha t  non loca l  ac id

mine dra inage w i th  heavy  meta l  concent ra t ions  does  no t  pose a

threa t  to  pub l i c  hea l th  and sa fe ty .  OSM made th is  de terminat ion

se lec t ive ly  aga ins t  p roposed hardrock  rec lamat ion  pro jec ts .  I r t

th is  manner  OSM has  taken arday  the  s ta te rs  la t i tude  in

address ing  the  h ighes t  p r io r i t y  AMRB prob lems.  The AI ' IRB has '

however ,  rece ived funds  to  address  coa l  re la ted  ac id  mine

dra inage in  the  Great  Fa1 ls  coa l  f ie ld .

Statutes

Cur ren t ly  ne i ther  the  Water  Qua l i t y  Bureau o f  DHES nor  the

Al, lRB of  osl ,  has any statutory author i ty to address histor ical

tt+
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d ischarge and h is to r ica l  degradat ion  o f  watersheds .  Abandgned

mine s i tes  a re  cont inua l l y  degrad ing  Montana sur face  and ground

waters  w i th  l i t t le  o r  no  ac t ion  be ing  taken to  renedy  the

s i tua t ion .

Options

1.  Where  geo log ic  and rn in ing  cond i t ions  permi t ,  a  hydrau l i c

sea l  may be  p laced a t  the  mine  open ing .  The mine work ings  wou ld

f Iood,  thereby  remov ing  a tmospher ic  oxygen f rom the  ac id ,mine

dra inage process .  To  a l lev ia te  a  dangerous  hydros ta t i c  head,

the mine seal  would be f i t ted wi th a drain pipe to al low

dra inage to  f low in to  the  na tura l  d ra inage pa t te rn .  The water

qua l i t y  o f  the  dra inage shou ld  be  s ign i f i can t ly  inproved i f

complete f looding is obtained. To achieve a competent hydraul ic

sea l ' the  fo l low ing  cond i t ions  must  be  met :

a l l  n ine  work ings  must  be  be low the  mine  open ing ,

(b) al l  n ine openings must be sealed to el in inate oxygen

exchange,  and

(c )  the  coun t ry  rock  ( rock  su r round ing  the  o re  ve in )  mus t

be  competen t  (no t  eas i l y  f rac tu red) .

In  p roper  cond i t ions ,  a  sea l  o f  th is  type  cou ld  be  fo rmed fo r

approx imate ly  $50  r000 .

ub
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2.  Funne l  a l l  degraded waters  in to  a  water  t rea tment

p1ant .  Th is  wou ld  requ i re  a  very  la rge  in i t ia l  expense and

cont inua l  ma in tenance program to  run  the  t rea tment  p1ant .

3 .  L i t t le  o r  no  ac t ion .  Th is  op t ion  wou ld  be  necessary  in

some pro jec ts .

4.  The physical  removal  of  abandoned mine vraste dumps and

mi l l  ta i l ings  ponds f rom s t ream channe ls  wou ld  go  fa r  in  abat ing

h is to r ica l  water  qua l i t y  p rob lems.

5.  When econornical ly feasible,  o1d rnine dumps and tai l ings

ponds cou ld  be  reprocessed to  ex t rac t  the  economic  ne ta l

conten t .  When reprocess ing  is  no t  poss ib le ,  tox ic  wastes  cou ld

be removed and disposed of  on-si te in an environmental ly sound

manner .  The reprocess ing  cou ld  ac tua l l y  pay  fo r  i t se l f .  A

minimat amount of  AMRB funds could be used for disposal  of  any

was tes ,  f i na l  g rad ing ,  and  revege ta t ion .  D ispos ing  o f  m ine

waste  p i les  and ta i l ing  ponds in  an  env i ronmenta l l y  sound manner

wi l l  be  expens ive ,  anywhere  f rom $0.gS/cub ic  yard  to  g7 .00 /cub ic

yard .

5.  An at tempt to change OSt{ pol icy on heavy netal  acid mine

\  d ra inage cou ld  be  rnade.

lrl



J ; - - SOLUTI ON'- M f NIN€---'- -F'red- Shewman';' Dff'ES

I ssu s- Id entif i'cat i on

During the last  decade solut ion mining technology has been

deve loped fo r  u ran ium min ing .  Th is  method u t i l i zes  chemica ls

in jec ted  in to  the  ore  zone to  leach uran ium and re tu rn  i t  in to

solut ion.  The uranium pregnan! solut ion is then pumped frorn the

ore body to the surface where the uranium component is

concen t ra ted .

Uranium is only one element of  a number of  e lements in the

rad ioac t ive  decay  ser ies ,  I t  i s ,  there foreT poss ib le  tha t

fo l lowing complete removal  of  the uranium from the ore body a

number  o f  rad ioac t ive  mater ia ls  may remain .  These na ter ia ls

inc lude radon,  rad ium 226 |  decay  Produc ts  o f  u ran ium,  thor ium'

and po tass ium.  Hos/ever ,  the  genera l  be l ie f  i s  tha t  so lu t ion

min ing  does  no t  serve  to  fu r ther  concent ra te  these ions  and

genera l l y  does  no t  d isso lve  a  g rea t  number  o f  the  rad ioac t ive

mater ia ls .  Thus ,  these ions  are  usua l ly  le f t  in  p lace .  I t  i s

possible,  though, that  some of these daughter products can be

d isso lved and e i ther  car r ied  to  the  sur face  or  le f t  in  the

aqu i fe r  as  a  resu l t  o f  the  so lu t ion  n in ing  process .

After complet ion of

res to red  to  a  cond i t ion

ex is ted  be fore  min ing  by

the solut ion rnining

somewhat equivalent

in ject ing chemical

. .n
l l , {
l t u

,  the  aqu i fe r  i s

to that  which

so lu t ions  in to  the



aqu i fe r  to  reverse  or  ba lance the  chemica l  reac t ions  caused by-

the  in i t ia l  in jec t ion .  Dur ing  the  res tora t ion  s tage,  chemica l

so lu t ions  are  in jec ted  and recovered in  a  cont inuous  cyc le  to

rep lace  the  ions  ex t rac ted  or  to  p rec ip i ta te  those ions

nob i l i zed .  The chemica l  so lu t ions  u t i l i zed  dur ing  the

res tora t ion  may nob i l i ze  o ther  ions ,  wh ich  may or  may no t  remain

in  so lu t ion  upon comple t ion  o f  the  res tora t ion  process .  The

nature  o f  the  chemica ls  in jec ted  and the  amount  o f  res to ra t ion

necessary  i s  typ ica l l y  dependent  upon the  or ig ina l  water

qua l  i t y .

Frequent ly the ground-water qual i ty associated with uranium

deposi ts is such that i t  is  not  potable by hunans or l ivestock

before  n in ing .  There fore ,  i t  i s  thought  unnecessary  to  a t tempt

to  make th is  water  po tab le  fo l low ing  so lu t ion  min ing .

T f ,  however ,  the  uran ium depos i t  occurs  in  an  aqu i fe r  o f

po tab le  water  tha t  i s  o r  may be  u t i l i zed  as  a  water  supp ly ,  the

degree o f  res to ra t ion  is  genera l l y  g rea ter  in  an  a t tempt  to

re tu rn  the  water  qua l i t y  to  a  po tab le  na ture .  Fo l low ing

res tora t ion ,  we l ls  a re  usua l ly  cement -grou ted  bo t to rn  to  sur face

to  p revent  contaminat ion  or  the  n ig ra t ion  o f  fLu ids  be tween

aqu i fe rs .

Concern  in  Montana fo r  regu la t ion  o f  the  so lu t ion  min ing

process  is  ev idenced by  the  mora tor ium on uran ium so lu t ion

min ing  passed by  the  L977 leg is la tu re .  In  add i t ion ,  the

tn
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Yel lowstone-Tongue Areawide Planning organizat ion staf f  *a:

asked by  i t s  board  o f  d i rec to rs  to  inves t iga te  po ten t ia l

g round-water  contamina l ion  invo lved in  so lu t ion  min ing  o f

u ran ium.  r t  i s  poss ib le  tha t  so lu t , ion  rn in ing  migh t  take  p lace

in the same geologic forrnat ion that suppl ies most of  the water

to  a  por t ion  o f  sou theas tern  Montana.

Uran ium so lu t ion  min ing  cou ld  lead to  degradat ion  o f

g round-water  supp l ies  i f  p roper  p recaut ions  are  no t  taken in  the

des ign  and opera t ion  o f  the  min ing  sys tem used.  p rob lems o f

th is  type  inc lude the  poss ib i l i t y  o f  the  chemica l  so lu t ions

escap ing  f rom the  cont ro l  o f  the  so lu t ion  min ing  opera tor ,

unant ic ipa ted  chemica l  reac t ions  may occur r  dnd uncont ro l led

leakage o f  chemica ls  f rom one aqu i fe r  to  another  may occur .

rmproper wel l  complet ion,  and abandoned or faul ty wel l  casing in

the  so lu t ion  rn in ing  f ie ld  may cause po l lu t ion  o f  o ther  aqu i fe rs .

In te res t  in  u ran ium min ing  in  Montana has  recent ly  dwind led

due to  the  1ow pr ice  o f  u ran ium.  Deve lopment  ac t i v i t y  never

ac tua l l y  s ta r ted  in  Montana,  bu t  there  has  been cons iderab le

exp lo ra t ion  fo r  u ran ium in  the  s ta te .

Of  the  450 acres  under  u ran ium exp lo ra t ion  s ta tewide  in  the

fa l l  o f  1979,  27  9  were  in  car te r  county  where  Ker r -Mccee,  Anoco

Minera ls  co .  r  Energy  Reserves  Group,  Exxon,  Fron t ie r  Resources

and Rocky Mountain Energy each had state prospect ing permits.

The search  fo r  the  ye l low minera l  a lso  reached in to  tewis  and
6
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c1ark ,  s i l ver  Bow,  Je f fe rson,  Broadwater ,  Deer  Lodge,  powel l  and

other  western  Montana count ies .  (pers .  comm.7 DHES water

Qua l i t y  Bureau  1982) .  Coun ty  loca t ions  o f  exp lo ra t ion  as  o f

Augus t  1979  a re  shown in  Tab le  3  and  in  F igure  31 .  No  min ing ,

however,  is  now under l ray.
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Tab le
Act ive  uran ium prospec t ing  permi ts

Pernittee

Amoco Minerals Company
Anschutz Uranium Corporat ion
Anaconda Company

Montana Bureau of  l l l ines

BurWest

Co lorado Schoo l  o f  M ines

Cont inenta l  O i I

Energy  Reserves  GrouP
Everes t  Exp lo ra t ion
Exxon CompanyT U.S.A,

Front ie r  Resources
G.  G.  K .
Homestake Mining ComPany

Ker r -Mccee Corpora t ion
Noranda Exp lora t ion ,  Incorpora ted
Path f inder  Mines  Corpora t ion

Resource  Assoc ia t ion  o f  A laska
Rocky  Mounta in  Energy
St .  Joe  Amer ican Corpora t ion

Montanar  ds  o f  August  1979

County

Ca r te  r
Carbon
Broadwater
Je f fe rson
Missou la
Raval l i
L inco ln
Sander s
Cascade,  Choteaut
Fergus  t
H i l l '  L ibe r tY '  Te ton
Je f fe rson
Minera l
Car te r
Je f fe rson
Beaverhead,  Carbont
Car te rT  Ga l la t in t
Je f fe rsonr  Mad ison ,
Powder River
Car te r
Carbon
Madison
Si lver  Bow
Car te r
Mad ison
Ga l la t in
Je f fe rson
Lewis  c  C lark
Car te r
Lewis  &  C lark
tuladison

3
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a Statute.s

D epa rtrnent-- of -IIe a 1'th'* a nd -'Env i r onment.a t"'Sc'ien ces

fn  1978,  the  Board  o f  Hea l th  and Env i ronmenta l  Sc iences

adop ted  ru les  (15 .20 .1101  Seq . '  ARM)  in  response  to  two

leg is la t i ve  ac ts :  1 )  the  Cont ro l  o f  Uran ium So lu t ion  Ex t rac t ion

Ac t  (Sec t ion  50-1704 ,  R .C.M.  1947)  wh ich  d i rec ts  the  Board  to

adopt  ru les  regu la t ing  the  so lu t ion  ex t rac t ion  o f  u ran ium f rom

in-s i tu  depos i ts ;  and 2)  th i :  water  Po l lu t ion  Cont ro l  Ac t

(Sec t ion  75-5-201 MCA) ,  wh ich  d i rec ts  the  Board  to  adopt  ru les

fo r  the  issuance,  den ia l ,  nod i f i ca t ionr  o r  revocat ion  o f  pern i ts

and for the adninistrat ion of  the Act.

Under  these ru1es ,  the  opera tor /owner  o f  any  source  wh ich

d ischarges  po l lu tan ts  to  the  ground water  fo r  purposes  o f

in -s i tu  min ing  must  f i le  fo r  a  Montana In -S i tu  I ' l i n ing  o f  Uran ium

Control  System ( l i l IMUCS) perrni t .  Some of the inforrnat ion

requ i red  fo r  the  permi t  i nc ludes :  s i te  de f in i t i on ,  p lans  fo r

disposal  of  waste water,  t reatment of  r+aste water,  t reatment and

disposal  of  leaks and spi l ls  f rom water pumped underground,

rnoni tor ing programsr drrd reclamat ion plans.

5t)



Env ir onmenta 1-- P r of ect'i on-*Ag'ency

Wi th  the  promulga t ion  o f  federa l  Underground fn jec t ion

con t ro l  (u rc )  regu la t ions ,  the  s ta te  has  re l inqu ished  i t s

control  over ' in-s i tu mining operat ions to EPA. EPA wi l l  review

and process  per rn i ts  fo r  any  fu tu re  so lu t ion  n in ing  opera t ions ,

and the  1978 s ta te  regu la t ions  w i l l  be  wa ived.

The  UIC regu la t ions  were  p romu lga ted  June  24 ,  1980 ,  under

sec t ion  r42L(a )  ( r )  o f  the  sa fe  Dr ink ing  wate r  Ac t ,  pL93-523 .

The i r  p r inary  purpose is  to  p ro tec t  p resent  and po ten t ia l

underground sources  o f  d r ink ing  water  (USDW) f rom contaminat ion

as  a  resu l t  o f  underground in jec t ion .

There  are  f i ve  c lasses  o f  in jec t ion  weI1s  under  these

regu la t ions .  o f  these f i ve  c lasses ,  C lass  I I I  we l Is  inc lude aL1

spec ia l  p rocess  in jec t ion  we l l s  (so lu t ion  m in ing ,  geo therma l ) .

The c lass  r r r  we l ls  a re  to  be  per rn i t ted  fo r  an  opera tor  on  an

area  bas is r  ds  wou ld  be  feas ib le  fo r  u ran ium so lu t ion  m in ing .

T f  u ran ium so lu t ion  min ing  does  occur  in  Montana,  i t

bel ieved that the federar urc prograrn should be adequate

cont ro l  the  process  to  p ro tec t  g round-water  qua l i t y  fo r

bene f i c ia l  use .
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Options

1.  Ma in ta in  the  s ta tus  quo.  (EPA

regu la t ions  fo r  Montana in -s i tu  min ing

wou ld  admin is te r  the  UIC

opera t ions ,  )

2 .  DHES cou ld  take  over  adrn in is t ra t i ve  respons ib i l i t i es  o f

the  EPA UIC regu la t ions  f  o r  . in -s i tu  min ing  opera t ions .

K . -^-SOL I'D - WAST'E -'- - John - Arr'i.(]o ;' -DH ES

f s.s ue * ldenttfi ca ti-on

Prec ip i ta t ion  and snowmel t  perco la t ing  th rough wastes

d isposed in  landf i l l s  o r  dumpsr  a 's  we l l  as  l iqu id  wastes

emplaced in  landf i l l s ,  can  p ick  up  contaminants  and migra te  in to

the ground-water environment.  Contaminated water ( leachate)

produced by  decompos ing  landf i l l s  p roduces  a  p rob lem genera l l y

assoc ia ted  w i th  abandoned or  ex is t ing  dumps wh ich  have been

improper ly  s i ted  or  inanaged.  S ince  1955,  the  s i t ing  and

const ruc t ion  o f  land f i l l s  has  been covered by  s ta te  regu la t ions

which at tempt to minimize the generat ion of  leachate and the

accompanying impacts on ground water and surface ldater.

There  are  th ree  types  o f  d isposa l  s i tes  in  Montana,  C lass  I l

C lass  I I ,  and  C lass  I I I ,  c lass i f i ed  accord ing  to  the  t ype  o f

wastes  they  are  l i censed to  accept .  Wastes  are  d iv ided in to

th ree  typesT Group  T t  Group  I I ,  and  Group  I I I .  Group  I  was tes

tJ7



are  those so l id  wastes  c lass i f ied  or  iden t i f ied  by  EPA as

hazardous  wastes  such as  caus t ics ,  ac ids ,  pe t ro leum wastesr  and

chern ica l -  fe r t i l i ze rs .  Group I I  was tes  inc lude decomposab le

wastes  bu t  exc lude hazardous  wastes .  Examples  o f  Group I I

was tes  inc lude the  fo l low ing :  1 )  mun ic ipa l  and domest ic  wastes

such as  garbage,  yard  and garden wastes ,  d iges ted  sewer  and

water  t rea tment  s ludges ,  dead an imals ,  d iscarded app l iances ;  and

2)  commerc ia l  o r  indus t r ia l  was tes  such as  packag ing  na ter ia ls

and so l id  o r  l iqu id  p rocess  wastes  wh ich  are  chen ica l l y  o r

b io log ica l l y  decomposab le .  Group I I f  was tes  inc lude wood wastes

and iner t  so l ids  tha t  a re  no t  water  so luab le  such as  br ick '

concre te ,  b rush ,  lumber ,  and  t i res .  C lass  I  1and f i l 1s  can

accep t  Group  L t  Group  I I ,  o r  Group  I f f  was tes r  C lass  I I

land f i l l s  can  on ly  accept  Group f I  o r  Group I I I  was tes ,  and

Class  I I I  can  accept  Group I I I  was tes  on1y .

Since 1-967 approxinately 210 open dumps have been closed

throughout  Montana due to  unacceptab le  s i t ing  or  opera t ing

cond i t ions .  There  are  no  C lass  I  Iandf i l l s  in  Montana.  As  o f

Sep tember  1982 ,  the re  were  88  C lass  I I  l and f i l l s ,  17  C lass  I I I

land f i l l s ,  and 89  un l i censed dumps in  the  s ta te  (Pers .  Comm.7

DHES So l id  Waste  Bureau L982) .  The loca t ions  o f  these landf i l l s

a re  shown in  F igure  32 .  There  are  a lso  92  conta iner ized  re fuse

col lect ion s i t ,es in Montana, which el i rn inate the need for smal l

loca l  dumps by  a l low ing  wastes  to  be  co l lec ted  in  conta iners  a t

severa l  loca t ions .  These conta iners  a re  la te r  t rans fer red  to

area  w ide  C lass  I I  san i ta ry  1andf i l l s  fo r  d isposa l .  S ince  C lass
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I I I  land f i l l s  genera l l y  con ta in

h ighes t  po t ,en t ia l  fo r  leachate

landf i l l s  and un l i censed dumps.

on ly  inso lub le  wastes ,  thg

genera t ion  ex is ts  a t  the  C lass  I I

To document the nature and extent of  possible or real

contaminat ion  resu l t ing  f rom the  n ig ra t ion  o f  leachate  in to  the

ground water ,  the  mon i to r ing  o f  g round-water  qua l i t y  i s  ongo ing

a t  severa l  l and f i l l  s i tes .  S ta te  hazardous  was te  regu la t ions

per ta in ing  to  the  t rea tment ,  s to rage,  and d isposa l  o f  hazardous

wastes  a lso  requ i re  g round-water  rnon i to r ing  sys tems to  be

ins ta l led  a t  hazardous  waste  management  fac i l i t i es ,  such as

surface impoundnents and land treatment areas. The locat ion of

so l id  waste  Iandf i l I s  and hazardous  waste  management  fac i l i t i es

wh ich  cur ren t ly  ma in ta in  g round-water  mon i to r ing  ne tworks  are

presented  on  F igure  33 .  The da ta  f rom these non i to r ing  programs

are  u t i l i zed  to  de termine i f  leachate  has  fo rmed and migra ted

of f  s i te .  Data  f rom rnon i to r ing  we11s are  aLso used to  be t te r

descr ibe  the  hydrogeo log ic  se t t i ng  o f  i nd iv idua l  d i sposa l  s i tes

and to  eva lu te  mechan isms invo lved in  the  genera t ion  and

t ranspor t  o f  leachate .

Statutqs

The management and disposal  of  sol id wastes in Montana is

regu la ted  under  the  Montana So l id  waste  Management  Ac t  (Sec t ion

75-10-201 th rough sec t ion  75-10-233,  McA) .  The Ac t  d i rec ts  DI tEs

to adopt rules governing sol id waste management systems
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i nc lud ing  cons t ruc t ion  o f  s i tes  to  conta in  wastes .  The

genera t ion ,  t ranspor ta t ion ,  t rea tment ,  s to rage and d isposa l  o f

hazardous  wastes  in  Montana are  regu la ted  under  the  Montana

Hazardous  was te  Ac t  (sec t ion  75-10-401  th rough  75-1  o -42r ,  McA)  .

The Act perni ts DHES to adopt rules governing the handr ing of

hazardous  wastes  inc lud ing  s tandards  fo r  genera tors  and

t ranspor te rs  o f  hazardous  wastes  and hazardous  waste  t rea tment ,

s to rage ,  and  d isposa l  fac i l i t i es .  The  respons ib i l i t y  fo r

adrn in is te r ing  bo th  ac ts  i s  g ran ted  to  DHES,  p rov ided fo r  in

T i t l e  2 t  Chap te r  15 ,  par t  Z ! ,  MCA.

Both the Montana Sol id Waste Management Act and the Montana

Eazardous waste Act provide adequate author i ty to DHES to

pro tec t  g round water .  However ,  the  a&n in is t ra t i ve  ru les  adopted

pursuant to each act  need amending to address ground-water

pro tec t ion .  spec i f i ca l l y ,  the  sor id  waste  ru les  need updat ing

to  address  cur ren t ly  exenpted  s rna l l  quant i t y  hazardous  wastes

and incorpora t ion  o f  the  ne t r  DHES ground-water  ru1es ,  Montana

Groundwater  Po l lu t ion  cont ro l  sys tem (Mcwpcs) ,  admin is te red  by

DHES,  water  eua l i t y  Bureau.  The hazardous  waste  ru les  need to

be expanded to  inc rude d isposa l  requ i rements ,  f inanc ia l

s tandards ,  and permi t t ing  procedures .

Opt'ions

1 . I t la intain the status quo.

2(a) .  Ground-water  non i to r ing  cou ld  be  requ i red  on  a l l

so l id  waste  d isposa l  s i tes r  land  t rea tment  a reas ,  mun ic ipa l

t3L
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MBMG. Most  l i ke ly r  r re l l s  d r i l l ed  be fore  the  1961 ground-water .

Law were  no t  recorded w i th  MBMG dur ing  the  re - f i l i ng  o f  water

r igh ts .

The large number of  f lowing wel ls in the southeastern part

of  l lontana is largely at t r ibuted to the Fox Hi1ls- I IeI l  Creek

aqu i fe r .  F igure  35  shows a  por t ion  o f  the  aqu i fe r  and on ly

those f low ing  we l ls  l i s ted  on  the  19g2 computer  inventory  o r

found dur ing  the  1975 uscs  f ie ld  reconna issance are  p lo t ted .  r t

i s  specu la ted  tha t  there  are  many more  f low ing  weL ls  in  th is

area  wh ich  were  no t  found dur ing  the  f ie ld  reconna issance.  The

area o f  f ree- f low ing  we l ls  was  probab ly  much la rger  in  the  pas t

bu t  has  shrunk  to  i t s  p resent  s ize  because o f  the  pressure  1oss

on the  aqu i fe r .  We1 ls  were  dr i l led  in to  th is  aqu i fe r  dur ing  the

ear ly  years  o f  agr icu l tu ra l  deve lopment  because o f  the  aqu i fe r rs

good water  qua l i t y ,  access ib i l i t y ,  and f low ing  ar tes ian

proper t ies .  The prob lem here  is  tha t  the  major i t y  o f  these

we1 ls  have no  cont ro l  and f low f ree ly .

Statutes

The ground-water  s ta tu te  o f  r .9Gr  (R.c .M.  rg47,  g9-2926)

proh ib i ts  was te  o f  water  and requ i res  a  cont ro l  va lve  on  a l l

wer ls  cons t ruc ted  a f te r  January  I ,  1962.  The water  use  Ac t  o f

I973 incorpora tes  th is  same s ta tu te  under  Sec t ion  g5-2-505,  MCA.
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F i  gure  35 . U.S .  Geo log ica l  Survey  inven to r -v  o f  we l l s  f ro rn  the  Fox  H i l l s /
He l l  c reek  Format ions ,  1975 .  Do ts  ind ' i ca te  we l l s  como le ted  in
the  Fox  H i ' l l  s /He l  I  Creek  Format j  ons  and on ly  rve l  1  s  I  oca ted  i  ns i  de
the  l ines  are  f ree- f low ins  as  o f  the  1975 invenrorv .
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The Water Use Act also includes a sect ion on the waste.  of  -

water  in  genera l  (85-2-114,  l , lCA) .  Under  th is  p rov is ion  DNRC may

order  persons  to  s top  wast ing  water ,  and to  take  s teps  to  remedy

the  s i tua t ion .  On pos t -1961 f ree- f low ing  we1 ls ,  DNRC may

requ i re  cont ro l  va lves i  any  person who wastes  water  may be

gu i l t y  o f  a  misdemeanor  and sub jec t  to  a  f ine  o f  no t  less  than

$25 nor  more  than $250 per  o f fense.  rn  add i t ion '  pos t -1973

ground-water  permi ts  have sec t ion  85-2-505,  I I {CA,  a t tached as  one

of  the  cond i t ions ;  i f  a  per rn i t ted  we l l  . i s  found to  be  wast ing

water ,  the  permi t  cou ld  be  revoked.

Two other methods are avai lable to control  f ree-f lowing

wel ls.  One method is that  a representat ive body of  ground-water

users  can pe t i t ion  DNRC to  ho ld  a  hear ingr  and a  hear ing

examiner  w i l l  ac t  on  f ind ings  o f  fac t  in  the  hear ing .  The

requirements of  the hear ing examiner shal l  be net under penal ty

o f  a  misdemeanor .  The o ther  method is  fo r  the  ind iv idua l  to

pe t i t i on  the  d is t r i c t  cour t  fo r  re l ie f  as  p rov ided  under  Sec t ion

85-2-406 | lvlcA.

The statutes appear to be adequate for  regulat ing the waste

of ground water s ince L962. I lovrever,  a few i terns of  concern

are :

a)  I f  the  cas ing  on  a  f ree- f low ing  we l l  has  been pu l led '

then a  va lve  or  con t ro l  dev ice  cannot  be  ins ta l led .  The

wel l  must  be  p lugged or  new cas ing  ins ta l led  ( to  p rov ide  fo r

,  t r Q
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a va lve) ;  th is  i s  a  very  expens ive

does no t  spec i f i ca l l y  address  th is

procedure  and the  law

s i tua t ion .

b)  I f  ownersh ip  o f  a  f ree- f low ing  we l l  has  changed,  then

is  ques t ionab le  as  to  wh ich  par ty  i s  respons ib le  fo r  the

damages, the new owner or the former olrner.

c )  I f  a  we l l  i s  leak ing  up  around the  cas ing ,  even though a

cont ro l  va lve  is  ins ta l led ,  i t  i s  essent ia l l y  was t ing  ground

water .  Th is  p rob lem may be  the  fau l t  o f  the  we l l  d r i I le r ,

a l though the  we l l  d r i l l e r  * "y  no t  have been aware  o f  th is

s i tua t ion .  However ,  i t  i s  unc lear  wh ich  par ty  wou ld  be

respons ib le ,  the  owner  o r  the  we l l  d r i l l e r .

d )  There  are  no  s ta tu tes  address ing  the  wast ing  o f  g round

water f rom abandoned seismic shot holes dr i l led bv oi1 and

gas exp lo ra t ion  f i rms.

F ina l l y ,  the  major  concern  is  those f ree- f low ing  we l ls  wh ich

predate  the  1951 ground-water  s ta tu te .  r t  appears  DNRC has  no

1egal  author i ty to act  on these wel ls.  For example,  most of  the

f ree- f low ing  we l ls  shown on F igure  35  predate  the  1961

ground-water  code.

Opt ions

l .  Ma in ta in  the  s ta tus  quo.

New leg is la t ion  cou ld  be  enac ted  to  de f ine  wh ich  par ty

t3q
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i s  respons ib le  fo r

abandoned and the

wel l  p lugg ing  in  the

wel l  cas ing  removed.

event a f lowing wel l  w-as

3.  Leg is la t ion  cou ld  be  enac ted  to  de termine wh ich  par ty  iS

respons ib le  fo r  s topp ing  the  wast ing  o f  water  on  a  f ree- f low ing

wel l  when wel l  ownership has changed.

4  (a )  .  For  f ree- f low ing  we l1s  pr io r  to  the  1961 ground-water

s ta tu te ,  a  demonst ra t ion  p lugg ing  program cou ld  be  conducted  by

the  appropr ia te  s ta te  and/or  federa l  agency ,  w i th  jo in t

f inanc ing  by  s ta te ,  federa l ,  and loca1 sources .  Th is

demonstrat ion could take place in a known problen area, such as

the  Fox  H i l l s -He l l  c reek  aqu i fe r  reg ion  in  southeas tern

Montana.  A  few f ree- f low ing  we l ls  cou ld  be  se lec ted ,  p lugged by

a pro fess iona l  we l l -p lugg ing  f i rn ,  and sur round ing  we l1s

moni to red  over  a  reasonab le  per iod  o f  t ime to  de termine i f  the

program is  success fu l  in  inc reas ing  we l l  p ressure .  New we l rs

may have to  be  cons t ruc ted  fo r  the  landowners  invo lved because

many o f  these f ree- f low ing  we1 ls  a re  p resent ly  in  use .  The

economic  benef i t s  cou ld  be  examined in  re la t ion  to  the  cos ts ,

and a  conc lus ion  drawn as  to  the  economic  feas ib i r i t y  o f  a

la rge-sca1e we l l -p lugg ing  program.

(b) ,  A  program cou ld  be  se t  up  to  p lug  a l l  f ree- f low ing

we] ls  in  the  s ta te  tha t  p redate  the  1961 ground-water  s ta tu te .

This program could be conducted by state and/or federal  agencies
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wi th  fund ing  f  rom one or  more  o f  the  sources ;  s ta te ,  federa l  o - r

loca l .  Th is  op t ion  cou ld  be  very  expens ive  and t ime-consuming.

5 (a ) .  The  s ta tu te  (Sec .  85-2 -505r  MCA'  nWast ing  o f

g roundwater " )  s ta tes  tha t  we l ls  no  longer  pu t  to  a  benef ic ia l

use  be  capped or  p lugged.  Leg is la t ion  is  needed spec i f i ca l l y

address ing  abandoned nonf lowing  ar tes ian  we l ls .  I t  shou ld  be

required that abandoned wel ls be plugged from the bottom of the

hole upwards, not just  capped. r f  the abandoned wel l  $tas s inply

capped,  and the  cas ing  cor rodes  th rough t ime,  water  wou ld  leak

upward in the hole and causing damage to the aqui fer  s imi lar  to

tha t  caused by  f ree- f low ing  we l ls .  I t  i s  ques t ionab le  as  to  who

is  respons ib le  fo r  the  p lugg ing .

(b ) .  Same ac t ion  as  above except  have ru les  adopted  by  the

Board  o f  Natura l  Resources  and Conserva t ion .

6 .  Respons ib i l i t y  in  event

could be reviewed by water wel l

th rough leg is l -a t ion .

7 .  Enac t  leg is la t ion

of  f ree- f low ing  we11s.

o f  we l l  leakage around cas ing

cont rac tors  o r  de termined

to  se t  as ide  funds  fo r the enforcement

8.  Remove

respons ib i l i t y

the  respons ib i l i t y

o f  en forcement  on

from DNRC and put the

the complainants.
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M . -W.ET'L..DRT Ii-LE,RS4 - OUAI, T F CAT IONS..--..RON* GUSC ; -DNR€

I s su e -'1"d ent if i'cat i'on

Montana has approximately 250 l icensed water wel l

con t rac tors i  about  220 are  res idents  p rac t ic ing  in  the  s ta te .

On ly  about  50  are  ac t ive ly  pursu ing  the i r  occupat ion  fu l I - t ime

(Board  o f  Water  Wel f  Cont rac tors ,  lg82)  .  The remain ing

l i censees  d r i l l  on  an  occas iona l  bas is .  wer l  l og  repor ts  f i l ed

wi th  DNRC show tha t  about  2 t500 new water  we1 ls  a re  d r i l led  each

year .

Most  water  we l l  d r i l l e rs  a re  consc ien t ious  and w i l l  t ry  to

cor rec t  any  probrem tha t  resu l ts  f rom an overs igh t  on  the i r

par t .  Others  s inp ly  avo id  se t t l ing  any  compla in ts .  The Board

of  Water  Wel l  Cont rac tors ,  an  adrn in is t ra t i ve  a rm o f  the

Departrnent of  Commerce, which handles complaints f rom the publ ic

aga ins t  wa te r  we l l  d r i l l e rs r  on  such  mat te rs  as  improper  we l l

cons t ruc t ion ,  d ry  we l ls ,  money se t t lements ,  inaccura te  we l r

depths ,  sand in  wer ls ,  ma l func t ion ing  pumps,  and fa ls i f ied  we l l

logs.  Most of  the complaints can be sett led by correspondence,

send ing  an  inspec tor  ou t  to  inves t iga te  the  prob lem,  e t  r  i f

necessary ,  revoca t ion  o f  a  d r i l l e r t s  l i cense .

Major  p rob lems s tem f rom un l i censed or  inadequate ly  t ra ined

dr i l le rs  who inaccura te ly  comple te  we l l  logsr  o r  do  no t  f i l e

them a t  a l l ,  o r  do  no t  use  cont rac ts  o r  d isc rosure  fo rms.
a-,
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Regu la t ion  o f  the  water  we l l  d r i l l i ng

compl icated by insuff ic ient  adrninistrat ive

s ta tu tes ,  ru les  and regu la t ions ,  and lack

indus t ry  i s

resourcesr  inadequate

o f  en forcement .

Statutes

Montanars  ex is t ing  law (Sec t ion  37-43-101 '  l , lCA)  p rov ides  fo r

the  l i cens ing  o f  water  we l l  con t rac tors  and cer ta in  regu la t ion

of  the  water  we l l  d r i l l i ng  indus t ry .  The Board  o f  Water  F Ie l I

Cont rac tors ,  as  c rea ted  under  Sec t ion  2-15-1632t  l4CAr  i s  charged

wi th  admin is te r ing  the  l i cens ing  ac t .  Th is  Board ,  es tab l i shed

by the  Leg is la tu re  in  1961,  de f ined the  prac t ice  o f  water  we l l

d r i l l i ng  and es tab l i shed qua l i f i ca t ions  fo r  l i censure .

The law was amended in 1974 by changing the composi t ion of

the  Board  and rev is ing  the  requ i rement  fo r  l i cens ing  as  a  water

we l l  con t rac tor .  L icensure  now requ i res  a  mandatory  one-year

apprent icesh ip  and submi t ta l  o f  a  bond.

The Board adopts rules to enforce the Montana Water Wel l

Con t rac to r rs  L icense  Ac t  (Sec t ion  37-43-101 ,  MCA,  e t -seq : ) .  The

Board was empowered to set  up a t ra in ing prograln for  appl icantst

administer competency tests to appl icants,  and author ize the

Department of  Commerce to issue l icenses as wel l  as revoke,

suspendr  o r  re - ins ta te  l i censes .  D isc ip l inary  ac t ion  by  the

Board must be conducted as a contested case hear ing under the

provis ions of  the Montana Administrat ive Procedure Act.
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As a resul t  of  the review of  regulatory boards nade under -

t ,he 1977 nsunset Law, t r  the Legis lat ive audi t  Comrni t t ,ee voted on

t4ay  3  |  !982 |  to  recommend to  the  1983 Leg is la tu re  the

termina t ion  o f  the  Board  o f  Water  Wel l  Cont rac tors  and the

transfer of  i ts  funct ions to DNRC.

Options

Maintain the status guo.

2.  The recommendat ions of  the Legis lat ive Audi t  Comnit tee

for  the  t rans fer  o f  the  Board  o f  Water  Wel l  Cont rac tors

funct ions to DNRC. support  and supplement could be supported

and supplemented,

3 .  An educat iona l  p rogram cou ld  be  prov ided to  the  water

weL l .  d r i l l e rs  by  some agency .  The Board  o f  Water  Wel l

Cont rac tors  has  the  s ta tu to ry  au thor i ty  to  es tab l i sh  a  p rogram

for  t ra in ing  ac t ive  or  p rospec t ive  water  we l l  con t rac tors  and

the i r  apprent ices ,  bu t  has  no t  done so .

4 .  Present  water  we l l  d r i l l e rs  s ta tu tes  and/or  ru les  cou ld

be amended to  requ i re  a  d r i l l e r  to  a t tend a t  leas t  one we l l

d r i l l e r rs  seminar  to  be  conducted  or  sponsored by  the

admin is te r ing  agency .  These seminars  cou ld  be  s t ruc tu red  to

work  ou t  p rob lens  such as  we l l  logs ,  e tc .7  and o ther  numerous

educat ional  topics 
ULL. r l
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5.  e roposed leg is la t ion  cou ld  be  dra f ted  to  amend present

s ta tu tes  to  c lose  loopho les  and impose s t i f fe r  Pena l t ies  on

un l icensed dr i l1ers ,  and to  e l im ina te  the  prob le rn  o f  improper ly

comple ted  or  non-ex is ten t  we l l  1ogs .

5 .  rn fo rmat iona l  mater ia l  cou ld  be  made ava i lab le  fo r

present  and prospec t ive  water  we l l  d r i11ers .

N : - WELL--DEVEI]OPI.,IENT -STANDARDS-.- - RON.-GUS E ;.-.DN.RC

Is su e--Id ent.r.* f icat ion

l lontanans are facing an ever- increasing problern of  waste and

contaminat ion  o f  our  va luab le  g round-water  resourcer  wh ich  in

part  is  caused by a lack of  mandatory nininum standards for

water  we l l  cons t ruc t ion  and main tenance.  Some prob lems are

caused by  the  lack  o f  con t ro l  over  water  we l l  d r i11 ing .  Th is

inc ludes  we l1s  cons t ruc ted  w i thout  superv is ion  wh ich  are  loca ted

as  to  in te r fe re  w i th  ex is t ing  ins ta l la t ions '  a re  improper ly

cons t ruc ted  and thus  resu l t  in  insu f f i c ien t  y ie lds  r  o t  nay  tap

conf ined aqu i fe rs  w i thout  be ing  proper ly  sea led .  D i f f i cu l t ies

in some of these areas have resul ted f rom inaccuracies on the

par t  o f  d r i l l e rs  in  compi l ing  and prov id ing  da ta  used to

determine sa fe  y ie ld ,  and f rom the  fa i lu re  o f  some dr i l le rs  to

keep records .
r-.
-
-

t4{



nRecommended Standards for Preparat ion of  Water wel l

Const ruc t ion  Spec i f i ca t ions '  have been preparedr  adopted '  and

pub l ished by  the  Montana Water  Wel l  Dr i l le rs  Assoc ia t ion ,  w i th

i ts  f i r s t  ed i t ion  da ted  January  1970 and the  second ed i t ion

dated  1980.  The purpose o f  the  Assoc ia t ionrs  pub l i ca t ion  is  to

provide the water wel l  construct ion industry wi th an

indus t ry -approved gu ide  fo r  the  prepara t ion  o f  spec i f i ca t ions

for  the  cons t ruc t ion  o f  water  we l ls .  I t  i s  in tended fo r  use  by

the  spec i f i ca t ion  wr i te r  and nay  be  mod i f ied  to  f i t  the

par t i cu la r  needs  and cond i t ions  o f  each case.

The Assoc ia t ionr  s  pub l i ca t ion  o f

mere ly  a  gu ide .  There  is  no  s ta tu te

enf  o rcement .  n  , '  I "

, rr"'' : l''"

Statutes t ,i t/*i '!

, , 1 , . \ ' i  . : . . :

"a*' 
"ii 

':" ' 
'' f4 ' 

'
-  , r ' , " " \  . ; " ' 1 '

,/v L\

Montana present l i  has  s ta tu tes  e

Resources  and Conserva t ion  and the  B

Contractors to approve and adopt rul

cons t ruc t ion .  Other  cur ren t  s ta tu te

contaminat ion  are  a lso  l i s ted  here .

recommended standards is

tha t  p rov ides  regu la t ion  or

of  Natura l

r  wel l

and

of Natural

nab l ing  the  Board

oard  o f  Water  we l l

es  re la ted  to  wate

s  concern ing  waste

1. Enabl ing Statutes of  the Board and Department

Resources  and Conserva t ion .
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Montana  law in  Sec t ion  85-2 -101(3 ) ,  MCA,  encourages  the  w i ,ge

use o f  water  resources ,  to  nake them ava i lab le  fo r

appropr ia t ion .  Th is  sec t ion  a lso  encourages  deve lopment  o f

g round-water  recharge.  '

Sec t ion  85-2-113 (2 )  ,  MCA,  t i t led  oBoard  powers  and du t ies ,  o

provides that,  nthe board may adopt rules necessary to implement

and car ry  ou t  the  purposes  and prov is ions  o f  th is  chapter . "

Subsect ion 2d provides that the Board rnay adopt rules to

" regu la te  the  cons t ruc t ion ,  use  and sea l ing  o f  we l ls  to  p revent

the  waste ,  con taminat ion  t  o t  po l lu t ion  o f  g round water . '

Sect ion 85-2-505, l l tCA, provides author i ty to the Department

over the waste and contarninat ion of  ground water.  More

spec i f i ca l l y ,  the  sec t ion  prov ides  tha t  DNRC requ i re  a l l

p roduc ing  we l ls  to  be  p lugged,  cappedr  o r  va lved ( in  the  case o f

f low ing  weI ls ) ,  and we l ls  be  cons t ruc ted  so  as  to  p revent  waste ,

contaminat ionr  d rd  po l lu t ion  o f  g round water .

2 . Board  o f  Water  Wel l  Cont rac tors

This Board is at tached to Department of  Commerce for

adrninistrat ive purposes. The purpose of  the Board and water

Wel l  Cont rac tor rs  t i cens ing  Ac t  i s  to  reduce and min imize  the

waste  o f  g round-water  resources  w i th in  the  s ta te  and to  p ro tec t

the  hea l th  and genera l  we l fa re  by  prov id ing  a  means fo r  the

developnent of  the natural  resources of  ground water in an

order ly ,  san i ta ry ,  and reasonab le  manner .
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present  ru le -mak ing  au thor i ty .  Cons idera t ion  cou ld  be  g iven t -o

amending any port ion" of  i ts  statutory rule-making author i ty that

does  no t  spec i f i ca l l y  cover  a reas  o f  needed ru les .

3 .  The Board  o f  Water  Wel l  Cont rac tors  cou ld  expand i t s

exist ing rules to adequately cover necessary minimum wel l

cons t ruc t ion  s tandards .  Leg is la t i ve  amendments  to  ex is t ing

ru le -nak ing  au thor i ty  may a lso  be  necessary .

4 .  A  b i l l  cou ld  be  dra f ted  and in t roduced to  the

leg is la tu re  wh ich  wou ld  cover  a l l  necessary  aspec ts  o f  min imum

wel l  cons t ruc t ion  s tandards  w i th  a  des ignated  admin is te r ing

agency.

5 .  The n in imum wel l  cons t ruc t ion  s tandards  re fe r red  to  in

Opt ion 2 through 4 could be based on:

-  (a ) .  Recommended s tandards  fo r  p repara t ion  o f  water  we l l

cons t ruc t ion  spec i f i ca t ionsr  ds  p repared and adopted  by  the

Montana Water  Wel l  o r i l l e rs  Assoc ia t ion  w i th  the  nos t  recent

pub l - i ca t ion  da ted  1980.

(b ) .  Suggested  min imum water  we l l  Cons t ruc t ion  Standards ,

as  adopted  by  the  Nat iona l  Water  Wel l  Dr i l le rs  Assoc ia t ion ,

second  ed i t i on ,  1980 .
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(c)  .  I t t in imun water wel l  construct ion and maintenance.

s tandards  o f  o ther  western  s ta tesr  more  spec i f i ca l l y r  Idahot

Vfash ing ton ,  and Oregon.

(d).  A combinat ion of  any of  the above may be more

appropr ia te  than adopt ing  any  s ing le  ex is t ing  s tandard .

O : -- GROUND-WATE R-.-I'NFO RMATI ON_e ENTER --' - Ma rvtn -M i1-le r ;'-i{BMG

f ssue-- t d ent if icat ion

Because ground-water  da ta  a re  o f ten  ob ta ined w i th  l i t t le

concern  fo r  the i r  po ten t ia l  use  beyond the  or ig ina l  Purpose o f

the  co l lec t ion  e f fo r t ,  these da ta  o f ten  become d i f f l cu l t  to

loca te  and use.  For  example ,  g round-water  qua l i t y  da ta

co l lec ted  spec i f i ca l l y  fo r  s i t ing  a  coa l  mine  or  power  p lan t  a re

o f ten  used fo r  on ly  tha t  spec i f i c  purpose,  pub l i shed in  a

document  o f  l in i ted  d is t r ibu t ion ,  and commonly  misp laced or  los t

a f te rwards .  Data  "managedn i .n  th is  fash ion  are  d i f f i cu l t  fo r  a

user  to  ob ta in  and consequent ly  a re  ra re ly  used aga in .

In order to prevent loss of  data,  Montana needs to support  a

cont inu ing  cent ra l i zed  ground-water  in fo rmat ion  center  wh ich

wi l l  co l lec t ,  manage,  and pub l ish  ground-water  da ta .  To  da te ,

state support  for  such a systern has been low and work

accompl ished towards  th is  goa l  has  resu l ted  f rom outs ide o
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(non-s ta te )  fund ing .  un for tunate ly ,  these sources  were  a ] ,ways '

inadequate ,  suppor t ing  on ly  por t ions  o f  the  o f f i ce  p rograms w i th

MBMG,  and are  no  longer  ava i lab le .

The pr inary product of  a compi lat ion of  ground-water data is

a statewide data base from which many kinds of  quest ions can be

answered.  For  example ,  the  fo l low ing  ques t ions  can usua l ly  be

sat is f ied  qu ick ly  and e f f i c ien t ly .  What  da ta  a l ready  ex is t  fo r

a  p ro jec t  a rea? Is  the  water  qua l i t y  in  my we l l  o r  spr ing

su i tab le  fo r  i r r iga t ion  use? t tow deep do  r  need to  d r i l l  to

complete a wel l  in rny area and what can r  expect for  a y ie ld?

of ten  the  da ta  o f fe red  the  c i t i zen  in  response to  h is  inqu i ry

have more signi f icance when viewed in the context  of  wel ls or

spr ings  in  s in iLar  s i tua t ions .  An inqu i ry  about  the

concent ra t ion  o f  d isso lved sor ids  in  water  p roduced by  a  spr ing

discharging from the Fort  union Format ion,  for  exampler rn?y show

that  the  spr ing  produces  water  w i th  h igher  d isso lved so l ids  than

the  aqu i fe r ' s  average  o f  r J65  ng / \ ,  wh ich  i s  based  on  1 ,333

sampl es .

The overal l  goal  of  a statewide ground-water inforrnat ion

center is not only to address ground-water concerns of  the MBMG

and i ts  coopera tor ,  the  usGS,  bu t  a lso  s ta te ,  federa l ,  and loca l

o rgan iza t ions  and the  pub l ic :  namely ,  DNRC,  DsL,  DHES,  Montana

Jo in t  water  Resources  Research  center ,  coopera t ive  Ex tens ion

serv ice ,  Montana un ivers i ty  sys tem,  Montana Board  o f  o i l  and  Gas

conservat ionr scs,  EpA, BLM, Montana Associat ion of  conservat ion
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Dis t r i c ts ,  l ton tana Wel l  Dr i l le rs  Assoc ia t ion ,  l lon tana Pet ro leqm

Assoc ia t ion ,  Montana Min ing  Assoc ia t ion ,  landowner  g rouPs and

c i t i zens  o f  Montana.  The need fo r  and impor tance o f  th is

program were  c lear ly  expressed by  the  major i t y  o f  the  above

organizat ions at  the f i rst  l t tontana Ground-Water Conference held

in  Apr i l  L982 a t  Great  Fa l l s .

An ef fect ive ground-water informat ion center must expand i ts

capab i l i t y  to  ob ta in  da ta  beyond the  t rad i t iona l  sources  o f  we l l

appropr ia t ions  and prev ious ly  pub l i shed da ta .  A l though these

sources  are  impor tan t ,  they  are  inadequate  in  p rov id ing  da ta  fo r

areas  o f  g rea t  need and f i l l i ng  gaps  in  ex is t ing  knowledge.

Consequent ly ,  the  in fo rmat ion  center rs  purpose must  be  bo th  the

rna in ta inance,  man ipu la t ion ,  and d is t r ibu t ion  o f  ex is t ing

ground-water  da ta  (o f f i ce  p rogram)  and the  se lec t ive  acqu is i t ion

o f  new,  accura te  g round-water  in fo rmat ion  in  a reas  o f  need

( f  i e ld  p rogram) .

The o f f i ce  p rogram wou ld  cons is t  o f  the  fo l l -ow ing  tasks :

s tandard iza t ion  o f  da ta  input  fo rms such as  f ie ld  inventory ,

water  qua l i t y ,  aqu i fe r  tes t ,  and we l l  appropr ia t ion  to

accommodate pr incipal  needs of  part ic ipat ing agencies;

reorgan iza t ion  o f  ex is t ing  computer  f i les  to  a l low

irnplementat ion of  a query system and inproved accessibi l i ty  of

da ta i  cor rec t ion  o f  da ta  p r io r  to  en t ry  in to  the  da ta  sys tem;

publ icat ion of  basic data reports (exanple:  MBMG ground-water

bas ic  da ta  repor t  fo r  the  Hard in  10  x  20  sheet ) ;  ass is tance

t<1



wi th  p repara t ion  and pub l ica t ion  o f  hydrogeo log ic

documents of  the MBMG or other agencies (example:

and  Eka laka  10  x  20  shee ts ) ;  and  ma in tenance  o f  a

conta in ing  pub l ished and unpub l ished hydrogeo log ic

both  paper  and mic ro f i lm.

maps  o r .  o ther

MBMG Hardin

1  ib rary

repor ts  on

F ie ld  p rogram tasks  wou ld  inc lude:  ma in ta in ing ,  rev is ing ,

and expand ing  the  s ta tewide  mon i to r ing  we l l  p rogram as  needed

wi th  input  f rom o ther  o rgan iza t ions ;  sys temat ic  co l rec t ing  o f

water  qua l i t y  sanp les  f rom se lec ted  we l1s  w i th  emphas is  on
problem areas encountered by DHES, DNRC, Montana state

un ivers i ty  coopera t ive  Ex tens ion  serv ice ,  DsL.  Montana Board  o f

Oi l  and Gas Conservat ion and others;  inventorying newly dr i l led

we l ls  in  s t ra teg ic  a reas  to  ob ta in  water  qua l i t y ,  geophys ica l

logg ing ,  and aqu i fe r  Les t  da ta  serv ing  as  'Bench Mark  Datan  fo r

cor re la t ion  o f  loca l  and reg iona l  hydrogeo log ic  charac ter is t i cs ;

inventory ing  ex is t ing  we l l  appropr ia t ions  ( logs)  ;  ass is t ing

loca l  communi t ies  and s ta te  agenc ies  in  techn ica l  da ta-ga ther ing

prob lems (aqu i fe r  tes t ing ,  we l l  logg ing)  and ins t i tu t ing  a
sys tenat ic  aqu i fe r  tes t ing  program wi th  spec i f i c  emphas is  on
problen areas being evaluated by DNRC or other agencies.  The
diagram in Figure 36 i l lustrates some of the components of  the

in fo rmat ion  centero

Statutes

The establ ishrnent of  a ground-water informat ion center is
no t  d i rec t l y  covered by  any  s ta tu te  o f  the  Sta te  o f  Montana.
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However ,  sec t ion  85-2-515 o f  the  l {on tana Water  Use Ac t  does

requ i re  tha t  l lon tana water  we l l  d r i l l e rs  f i le  water  we l l  repor ts

with DNRC and MBMG. This statute appears adequate in that  wel l

logs  are  genera l l y  f i l ed  by  the  dr i l le rs  in  a  t ime ly  manner .  A ;

inadequacy of  the statute is that  i t  is  not ,  speci f ic  regarding

the data contained on the wel l  1og. The most important

in fo rmat ion  on  a  we l l  1og is  the  geograph ic  loca t ion  o f  the

we1 l .  AL l  o ther  da ta  such as  the  geo log ic  source ,  y ie ld ,  s ta t i c

water  Ieve l r  € tc .  ga in  the i r  va lue  f rom the  presence and

accuracy  o f  the  loca t ion .  Large  numbers  o f  we l l  logs  rece ived

at  the  MBMG are  p laced in  the  'no  loca t ion"  f i le  so  the

infornat ion contained on them becomes vir tual ly inaccessible.

The responsibi l i ty  for  providing accurate geographic locat ions

c lear ly  l ies  w i th  the  we l l  d r i l l e r  and we l l  owner r  ds  they  are

on si te when the wel l  is  constructed. Topographic rnap coverage

is avai lable for  most of  the state and with nominal  costs the

wel l  d r i l l i ng  indus t ry  cou ld  p rov ide  accura te  we l l  loca t ions .

MBMG in  tu rn  i s  w i l l i ng  to  expend t ime and e f fo r t  in  p repara t ion

of  educat iona l  mater ia ls  fo r  p resenta t ion  a t  workshops fo r  the

Montana dr i lL ing  indus t ry .

Opti'ons

Three op t ions  are  read i l y  apparent  regard ing  the

ground-water  in fo rna t ion  center .

Make no changes in the ground-water data system as

present ly def ined or funded and cont inue the

1 .
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2.

3 .

1 .

2.

acqu is i t ion  in  Montana o f  g round-water  da ta  on  a

p iecemeal  bas is .

Prov ide  add i t iona l  fund ing  fo r  the  s ta tewide

Ground-water  rn fo rmat ion  center  a l low ing  main tenance,

reorganizat ion,  and expansion of  the data system.

Rear range pr io r i t ies  in  ex is t ing  fund ing  to  a l low the

benef i ts of  opt io i r  1.

Two opt ions  per ta in ing  to  the  we l l  log  s i tua t ion  are :

Make no changes in the statutes requir ing the water

we l l  d r i l l i ng  repor ts .

fnclude in the statute a requirement that  accurate

geograph ic  loca t ions  fo r  water  we l l  1og da ta  must  be

prov ided by  the  water  we l l  d r i l l e r .
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CONCLUSION

The prev ious ly  d iscussed issues  w i l ]  undoubted ly  have an

impact  on  the  fu tu re  o f  g round-water  deve loprnent  in  the  s ta te .

These issues cover a wide array of  topics which range from

ground-water opportuni t ies to present and future ground-water

prob le rns  assoc ia ted  w i th  resource  deve lopment .  op t ions  fo r

reso lv ing  these issues  are  l i s ted  in  the i r  respec t ive  sec t ion .

The importance of  the issues becomes clear when one

cons iders  the  fac t  tha t  over  ha l f  o f  the  s ta te rs  popu la t ion

re l ies  heav i l y  on  ground water  fo r  domest ic  and agr icu l tu ra l

supp l ies .  Th is  g round-water  re l iance is  in tens i f ied  s ince ,  in

many areas ,  g round water  i s  the  on ly  source  o f  po tab le  water .

To  re i te ra te ,  one op t ion  tha t  i s  ava i lab le  in  each o f  the

issues  is  the  op t ion  o f  tak ing  no  ac t ion  and main ta in ing  the

s ta tus  quo.  Dur ing  t imes o f  f i sca l  aus ter i t y  such an  op t ion  is

bound to  be  popu lar  un t i l  the  long- te rm cos ts  o f  inac t ion  become

apparent .  o ther  s ta tes ,  par t i cu la r ry  in  the  eas tern  and

southern Uni ted States,  have ef fect ively el iminated ground water

as a water supply opt ion in a number of  important aqui fers by

choos ing  to  take  no  ac t ion  to  p ro tec t  the i r  g round-water

supp l ies  f rom contaminat ion .  Such contaminat ion  is  no t  eas i l y

contained or removed even with elaborate and expensive aqui fer

res to ra t ion  techn iques .  A1so ,  aqu i fe r  res to ra t ion  i s  ra re ry ,  i f
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ever ,  e f fec t i ve  in  c leans ing  an  aqu i fe r  to  p re-contaminat ion

qua l i t y .  As  ment ioned be fore ,  such contaminat ion  is  no t  a

prob lem tha t  w i l l  p lague the  s ta te  fo r  months  or  years  t  i t  w i l r

be  a  p rob lem fo r  genera t ions .

S in i la r l y r  lack  o f  ac t ion  in  do ing  research  on  de terminat ion

of  aqu i fe r  charac ter is t i cs ,  recharge ra tes  and sus ta inab le  long

term y ie lds  f rom aqu i fe rs  w i l l  reduce the  s ta te 's  ab i l i t y  to

manage the  use  o f  g round water  to  avo id  dep le t ion .  Long- te rm

consequences  o f  aqu i fe r  overuse inc lude f inanc ia l  hardsh ips  when

specu la t i ve  inves tments  in  i r r iga t ion  equ ipment  fa i l  to  p roduce,

r is ing energy costs wi th increased purnping r i f ts r  ot  in some

cases cornplete deplet ion of  a supply.

rn  compar ison ,  o ther  s ta tes ,  such as  Nor th  Dakota  and

Kansasr  ac t i ve ly  inves t  in  g round-water  resource  inves t iga t ions

s ta tewide  to  p romote  the  fu tu re  use  o f  g round water .  Many water

d is t r i c ts  in  southern  Ca l i fo rn ia  pursue the  con junc t ive  use  o f

g round water  and sur face  water  by  s to r ing  excess  sur face  v ra te r

in  g round-water  aqu i fe rs .  Montana cou ld  fo1 low a  s imi la r  course

to  e f fec t i ve ly  manage i t s  water  resource .

Montanars  g round-water  resource  t ru ly  res ts  in  the  hands o f

those in  the  s ta te  who are  concerned about  our  p resent  and

fu ture  use  o f  th is  resource .  The EpAr  s  recent ly  p roposed

Nat iona l  Ground water  po l i cy  leaves  a  c lear  message,  tha t  i s ,

the  s ta tes  w i l l  be  respons ib le  fo r  p ro tec t ing  the i r  ohrn  ground
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water.  I f  t l lontana fai ls to do thisr  the federal  government wi l l

no t  do  i t  fo r  us .  The reso lu t ion  o f  the  issues  presented  in

th is  repor t  comes back  to  the  ques t ion  o f  how nuch the  s ta te

va lues  our  g round-water  resource  and how fa r  i t  i s  w i l l i ng  to  Eo

to  ensure  tha t  g round water  i s  ava i lab le  and useab le  as  the  need

to  deve lop  water  resources  inc reases  in  the  fu tu re .  I t  i s  u rqed

that the opt ions presented be evaluated with these

cons idera t ions  in  rn ind .
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GI]OSSARY

Adsorp t ion  -  The adhes ion  o f  ions  or  mo lecu les  in  so lu t ion  to

so l id  body  sur faces .

A l luv ium -  A  te rm re fe r r ing  to  c lay ,  s i l t ,  sand,  and grave l

depos i ted  by  runn ing  water .

Anhydr i te  -  A  minera l ,  anhydrous  ca lc iu rn  su l fa te ,  wh ich  is  found

in  typ ica l l y  mass ive  beds  resu l t ing  f rom ex tens ive

or total  evaporat ion of  the solvent.

Arg i l l i te  -  A  rock  wh ich  is  der ived  f rom sha le  o r  s i l t s tone,  bu t

wh ich  has  undergone fu r ther  indura t ion  than is

present  in  these rocks .

Base f low -  Refer r ing  to  p rec ip i ta t ion  be ing  de l i vered  to  a

s t ream v ia  a  subsur face  f low rou te  th rough sa tura ted

mater ia l s .

conf ined aqui fer  synonymous with artesian. Ground water is

conf ined under  p ressure  grea ter  than

atmospher ic by over ly ing relat ively

impermeab le  s t ra ta .
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Conjunc t ive  use  The in tegra t ion  o f  two water  resource

sys tems,  such as  sur face  water  and ground

water ,  in  a  management  p lan  wh ich  op t in izes

the  d i f fe ren t  charac ter is t i cs  o f  each fo r

solv ing some water problem.

Conglonerate -  Rou:rded, water worn f ragments of  rocks or pebbles

which  are  cenented  together .

Desorp t ion  -  Remova l  o f  adsorbed mater ia l .

Dissolved sol ids -  The total

"*pt"J"d
volume of

m inera ls .

F luv ia l  Per ta in ing  to  a  r i ver .

Li thology -  The physical  character of

s t ruc tu re ,  and minera log ic

d isso lved minera ls  in  water

as the weight of  minerals per uni t

water ,  w i thout  regard  to  type  o f

a  rock ,  such  as  co lo r ,

compos i t ion .

/*.-
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Mora ine  -  An accumula t ion  o f  uns t ra t i f ied ,  unsor ted  rna ter ia l

depos i ted  by  d i rec t  g lac ia l  ac t i v i t y  and resu l t ing  in

a  var ie ty  o f  topograph ic  land fo rms.

Over land f low -  Refer r ing  to  p rec ip i ta t ion  wh ich  is  de l i vered  to

a  s t ream v ia  the  land sur face .
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Outwash -  A  depos i t  o f  s t ra t i f ied  sed inents  der ived  f rom g fac ia f

me l twater  s t reams.

P iezomet r ic  sur face  -  A  sur face  wh ich  represents  the  water  leve l

e leva t ions  o f  an  aqu i fe r .

Quar tz i te  -  A  metamorph ic  r i rck  cons is t ing  pr i rnar i l y  o f  quar tz .

T i l l  uns t ra t i f ied  and unsor ted  mater ia l  depos i ted  by  a

g lac ie r  .

Trace metals -  Metals that  are present in minor amounts.

water  tab le  aqu i fe r  -  An  unconf ined aqu i fe r  where  the  pore  water

pressure  is  a tmospher ic .
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